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ABSTRACT

Volume III of this postfire report deals with the insulation
component of the RSRM. The report is released twice for each flight set.
The interim release contract date is on or before 60 days after the last
field joint or nozzle to case joint is disassembled at KSC and contains
the results of the KSC visual evaluation. The data contained in the
Volume III interim release supersedes the insulation data preéented in
the KSC 10 day report. The final release contract date is on or before
60 days after the last factory joint is disassembled at the Clearfield
H-7 facility and contains the results of all visual evaluations and a
thermal safety factor analysis. The data contained in the Volume III
final release supersedes the interim release and the insulation data

presented in the Clearfield 10 day report.
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1.0 INTRODUCTION

STS-33 was launched from KSC pad 39B on 22 November 1989. Two of
the Redesigned Solid Rocket Motors were part of the launch system and
wvere designated RSRM-7A (360L007A) and RSRM-7B (360LO07B). Both motors

incorporated the redesigned nozzle to case joint and case field joint as

shown on Figure 1. Following booster separation ‘'and splashdown, the
motors were recovered and returned to Cape Canaveral Hangar AF for
disassembly and inspection.

Following the inspection at Hangar AF, the segments were returned to
the Thiokol Corporation H-7 refurbishment facility; There, the insula-
tion thicknesses were measured, and the factory joints were disassembled.
The documentation of these inspections and the insulation thermal
performance evaluation (material decomposition safety factor) have been
added to this final release of the report.

In an attempt to standardize and document the evaluation of flight
RSRMs, a Postflight Engineering Evaluation Plan has been written
(References 1 and 2). The PEEP outlines the basic evaluations to be
performed. Appropriate procedures contained in this plan were used to
evaluate the internal and external insulation. Addendums to the PEEP
were vwritten which outline additional evaluations to be performed on the
RSRM-7A and RSRM-7B motors to assess conditions documented on prefire
discrepancy reports (References 3 and 4). The intent of these procedures
was to insure that all pertinent evaluation points were examined and

documented in a consistent and complete manner.

2.0 OBJECTIVES

The objective of this report is to document the postflight condition
of the internal and external insulation and evaluate the material
decomposition safety factors of the RSRM-7A and RSRM-7B internal
insulation. An additional objective of this document 1is to discuss the

Insulation Component Program Team assessment of the observations.
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3.0 SUMMARY

A summary of the RSRM-7A and RSRM-7B external and internal
insulation condition is found below. A detailed description of the
results can be found in Sections 6.0 through 9.0.

3.1 EXTERNAL INSULATION
3.1.1 Factory Joint Veatherseals

Two of the fourteen weatherseals on this flight set exhibited
unbonds.

The RSRM-7A aft segment stiffener to stiffener factory joint
veatherseal was unbonded on the aft edge for approximately 70% of the
circumference. The depth of the unbond measured from 0.8 to 0.9 inch
wvhich was to the pin retainer band. The unbond exhibited Chemlok 205 to
case failure. Water was dripping from the unbond, and corrosion was
evident under the unbond. There was no evidence of soot or heat effects
on the unbonds. Paint was peeled up from the case and attached to the
edge of the weatherseal intermittently along the unbond. Corrosion was
evident on the case under the peeled paint. A small forward edge unbond
was also noted near 310° and measured 0.5 inch 1longitudinally by
approximately 0.75 inch circumferentially.

Two insulation to case unbonds were identified on the forward edge
of the RSRM-7B forward segment cylinder to cylinder weatherseal. The
weatherseal was unbonded centered at 160° for 14 inches to a depth
ranging from 1.0 to 1.5 inches. The paint was also peeled and missing
from the case in the area forward of the weatherseal in two places. The
occurrences measured 2.4 inches longitudinally by 5 inches circumferen-
tially and 3.25 inches longitudinally by 7 inches circumferentially. The
forward edge of the weatherseal was also unbonded centered at 135° for 11
inches to a depth of 0.1 inch. An aft edge unbond was noted at 210° and
measured 0.6 inch longitudinall:- by approximately 1 inch, circumferen-
tially. All unbonds were at the Chemlok 205 to case interface.

The other factory joint weatherseals appeared to be in excellent
condition. Normal heat effects and discoloration were evident on the
weatherseals of both aft segments, and normal debris impact damage from
re-entry was evident intermittently on the aft edges of the weatherseals.
Revisiod DOC No. TWR-17546 | vou 11T
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No significant areas of missing EPDM insulation were noted. The KO5NA
closeouts over the thermocouple wires were in good condition, with no

evidence of water leaking from any of the these locations.

3.1.2 Stiffener Stubs and Rings

The insulation over the stiffener stubs and rings was in good
condition. Normal heat effects and discoloration were evident on all
surfaces in the 220°-270°-320° region. There were no significant areas
of missing material. The EPDM was well bonded to the stiffener stubs and
appeared to be well bonded to the stiffener rings. There wés very little
stiffener ring damage since the sea state was high at splashdown. The
KSNA repair on the outboard edge of both forward stiffener stubs showed
normal erosion and some small missing chunks intermittently around the

circumference.

3.2 NOZZILE TO CASE JOINTS

Based on the visual evaluation, both nozzle to case joints performed
well. No gas paths throﬁgh the polysulfide adhesive were identified.
The RSRM-7A polysulfide bondline failed 83% cohesively at disassembly
while the RSRM-7B bondline failed 89% cohesively at disassembly.

One small void in the polysulfide was identified on the RSRM-7A
joint at 109° and measured 1.6 inches 1longitudinally by 0.25 wide. The
void extended across the step but did not extend to the wiper O-ring and
was not penetrated by hot gas. Porosity was evident on both joints in
the step region. The average polysulfide vent slot fill was 32X on
RSRM-7A and 84% on RSRM-7B.

3.3 FIELD JOINTS
The internal insulation in all six of the case field joints
performed as designed, and no anoralous conditions were identified.
J-leg tip contact was evident full circumference at each joint. Wet soot
deposits extending down the bondline were noted on all of the RSRM-7
field joints, generally to a depth of 0.2 to 0.7 inch radially into the
bondline (outboard from the remaining material). The maximum depth of
the wet soot was 1.35 inches on the RSRM-7B center field joint. No heat
REVISION DOC NO. TWR-17546 [ voo IIX
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effects were evidént under the soot. Similar wet sooting has been noted
on previous RSRM joints and is believed to occur at re-entry or splash-
down during joint flexing.

There were no clevis edge separations that were recordable (over
0.10 inch depth). Some tang edge separations were visible on the field
joints. The tang insulation edge separations were probed during
postflight inspection at Clearfield H-7. The deepest postfire tang edge
separation had a depth of 0.25 inch as compared vwith no prefire separa-
tion. These separations are documented in Tables 5 and 6.

Clevis insulation cracks were noted on the radius region insulation
on four of the six field joints. Some cracks were noted on prefire
Problem Reports. The cracks did not have any effect on the function of

the joint.

3.4 IGNITER JOINTS AND INSULATION

The condition of the igniter boss insulation was excellent. An
evaluation of both RSRM-7A and RSRM-7B igniter boss insulation to case
interfaces revealed no edge separations. The molded insulation surface
was in good condition, and both joints exhibited normal erosion on the
inboard surface. One blowhole through the putty was present on the
RSRM-7A igniter to case joint at 332°. The putty in the RSRM-7B joint
had no blowholes, however, putty was extruded up to the adapter full
circumference and onto the aft face of the adapter intermittently around
the circumference.

The RSRM-7A igniter adapter to igniter chamber joint was in good
condition with no blowholes. The igniter adapter to igniter chamber
joint on the RSRM-7B had a blowhole through the putty at 340°. Soot was
in the putty from 315° to 350° but did ncc extend to the gasket. No
adverse effects on the performance of the joint resulted from either of

the blowholes.

3.5 INTERNAL ACREAGE INSULATION
The acreage insulation, including the internal insulation over each
of the factory joints, was in good condition. No evidence of hot gas
penetration through the insulation was identified.
revisionA ' DOC NO. TWR-17546 | oo III
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3.5.1 Aft Segments

Four to six small blisters were identified in the CF/EPDM in the
RSRM-7A aft dome. The largest blister measured 1.75 inches axially by
0.25 inches circumferentially. This was significantly less than was seen
on the previous flight set and is considered a normal condition.

The aft segment NBR inhibitor stubs exhibited scalloped erosion
around the circumference. These areas had a very short inhibitor stub

- with intermittent inhibitor pieces taller than adjacent areas. This

condition has been noted on all previous flight RSRM aft segments. This
uneven erosion was not typically seen to this -extent on HPM motors, but
it does not appear to be a problem. There were no tears in either
inhibitor.

The aft segment acreage insulation was 1in normal condition. There
were no gouges, separations, cuts, missing material, excessive erosion,

or other areas of blisters.

3.5.2 Center Segments

Only two inhibitor tears greater than 3 inches radially were noted
in either aft center segment inhibitor stub. ' Both were noted on the
RSRM-7B aft center segment and measured 4.0 and 4.5 inches in length.

Some radial tears were noted in the forward center segment NBR
inhibitor stubs (nine on RSRM-7A and eight on RSRM-7B). The tears in the
forwvard center seéments ranged from 5.0 to 11.75 inches radially. The
radial extent and frequency of the tears identified in the inhibitor
stubs are vithin the range of tears noted on past flight motors. The
edges of the tears demonstrated no material loss or erosion. This
indicated that the tears occurred after motor burn.

The acreage insulation exhibited normal ercsion. The castable
inhibitor was completely missing on all four center segments. The flap
and CF/EPDM was completely eroded to the flap bulb on the aft center

segments and partially eroded on the forward center segments.
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3.5.3 Forward Segments

The stress relief flap was present full circumference on both
forwvard segments but was heat affected and eroded. The castable
inhibitors were completely missing full circumference. The flaps had a
scalloped appearance similar to that seen on previous RSRM flight forward
segment flaps. The acreage insulation was in normal condition. The
eleven point star pattern was easily distinguishable in the liner.

A detailed examination was performed on the insulation in both
forward ‘domes near the igniter boss to inspect for evidence of voids or
"thin insulation. No gas paths or areas of abnormal erosion were
identified. The insulation . in this area was also removed, and no
indications of folds or voids at the insulation to case interface were
noted. Dissection and evaluation of the two RSRM-7 igniter boss forward
dome samples were completed and thickness measurements, void mapping, and
photographs of the samples were doné. In general, these insulation
lay-ups looked very good. Inspection by Process Engineering showed there
were only 6 to 10 small voids (typically 0.10 inch with 0.17 inch maximum

diameter) and several small folds at the case surface for each layup.

3.6 INSULATION THERMAL PERFORMANCE

No unacceptable conditions were found in the thermal safety factor
evaluation of the nozzle to case joints, field joints, factory joints,
and case wall acreage areas. All safety factors exceeded the minimum
requirements. A summary of minimum safety factors can be found in Tables
1 through 3.

4.0 CONCLUSIONS

During the KSC evaluation, Squawk forms were generated !'J report and
track observations which violated the Postflight Engineering Evaluation
Limits (Reference 1). The Squawks were reviewed by the SRB/SRM Post-
flight Assessment Team, and some of the Squawks were elevated to PRs.

All observations presented in this document were reviewed by the
Insulation Component Program Team to determine which observations were

potential anomalies. The observations documented on PRs and Squawks
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were automatically termed potential anomalies. The Insulation Component
Program Team then classified each of the potential anomalies as
teritical’, ’major’, or ’minor’ anomaly or ’'remains observation’ as

defined per the Table 4 Redesign Program Review Board (RPRB) criteria.

4.1 KSC EVALUATION CLASSIFICATIONS

The Insulation Component Program Team identified two conditions
observed at KSC which wvere considered potential anomalies:
"MINOR ANOMALY’ '

1. The RSRM-7A aft segment stiffener to stiffener factory joint
wveatherseal was unbonded on the aft edge for approximately 70%
of the circumference. The unbond exhibited Chemlok 205 to case
failure. A small forward edge unbond was also noted near 310°.
The following documentation was written against these
conditions:

KSC Squawk I.D. number 33-026
KSC PR PV6-146111
PFAR 360L007A-04

Two insulation to case unbonds were identified on the forward
edge of the RSRM-7B forward segment cylinder to cylinder
weatherseal. The weatherseal was unbonded at 160° for 14 inches
and at 135° for 11 inches. A small aft edge unbond was noted at
210°. All unbonds were at the Chemlok 205 to case interface.
The following documentation was written against these
conditions:

KSC Squawk I.D. number 33-024
KSC PR PV6-145966
PFAR 360L007B-01

These unbonds are believed to be a result of surface contamina-
tion and do not represent a flight debris concern. A team has
been established to evaluate weatherseal unbonds. The condition
vas classified as a 'minor’ anomaly.

‘REMAINS OBSERVATION’

2. Repair adhesive from a prefire clevis insulation separation
repair was noted on the clevis ramp insulation of the RSRM-7A
aft segment and on the tip of the clevis insulation of the
RSRM-7B aft center segment. The following documentation was
written against this condition:

PFAR 360L007A-14
PFAR 360L0O07B-26
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Since the adhesive did not extend into the bonding region of the
joint and did not affect the function of the joint, it was
classified as ’'remains observation’.
The Insulation Component Program Team presented their assessment of
the observations shown in this document to the RPRB on 13 December 1989.

The RPRB accepted the insulation team’s classifications as presented.

4.2 H-7 EVALUATION CLASSIFICATIONS

The Insulation Component Program Team identified no conditions
observed at Clearfield H-7 which were considered potential anomalies.

The Insulation Component Program Team presented their assessment of
the Clearfield H-7 observations to the RPRB on 29 August 1990.

Insulation Design has concluded that the RSRM-7A and RSRM-7B

insulation systems performed as designed.

5.0 RECOMMENDATIONS
The following recommendations are based on the results of the RSRM-7

postflight inspection.

5.1 KSC EVALUATION RECOMMENDATIONS

1. Increased controls should be implemented in the processing of
the factory joint weatherseals to eliminate contamination and
ensure adequate bond strengths are achieved.

2. M-111 planning should be reviewed to insure adequate precautions
and inspections are made in conjunction with clevis insulation
edge separation repairs.

5.2 H-7 EVALUATION RECOMMENDATIONS

1. Insulation thickness measurements need to continue to be
screened and all outlying data re-measured and verified or
corrected to ensure that safety factor violations do not occur
due to bad data.

6.0 RSRM-7A VISUAL EVALUATIONS
During the postflight evaluation, Insulation Design documented the

condition of the external factory joint weatherseals, stiffener rings,

stiffener stubs, nozzle to case joint, case field joints, igniter to case
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joint, segment acreage insulation, NBR inhibitors, and stress relief flap
regions. A copy of this documentation for RSRM-7A can be found in
Appendix A. The condition of the RSRM-7A insulation components is

discussed in the following subsections.

6.1 RSRM-7A EXTERNAL INSULATION
6.1.1 RSRM-7A Factory Joint Weatherseals

Each factory joint weatherseal was visually inspected, and the
results are recorded in Tables A-1 through A-7. No significant areas of
missing EPDM insulation were noted on any factory joint weatherseal.

The weatherseals on all three aft segment factory joints were
slightly heat affected from 220°-270°-320° due to the plume.radiation
from the solid rocket motors and shuttle main engines. The heaviest heat
effects occurred near 270°. This is a normal occurrence that had no
effect on the performance of the weathefseals.

The RSRM-7A aft segment stiffener to stiffener factory joint
wveatherseal was unbonded on the aft edge for approximately 70X of the
circumference. The depth of the unbond measured from 0.8 to 0.9 inch
which was to the pin retainer band. The unbond exhibited Chemlok 205 to
case failure. There was no evidence of soot or heat effects on the
unbonds. Paint was peeled up from the case and attached to the edge of
the weatherseal intermittently along the unbond. Corrosion was evident
on the case under the peeled paint and under the unbonded weatherseal. A
small forward edge unbond was also noted near 310° and measured 0.5 inch
longitudinally by approximately 0.75 inch circumferentially. This was
the only joint which showed any moisture under the weatherseal.

Research of the manufacturing logs for the RSRM-7 factory joint
weatherseals revealed that the Conscan readings for the RSRM-7A aft
segment stiffener to stiffener weatherseal aft bonding surface were above
current planning requirements. Results of the swab sample taken at KSC
in the unbond revealed no measurable contamination.

A team has been established to evaluate the occurrence of weather-
seal unbonds. Until this evaluation is completed and corrective action

is taken, weatherseal unbonds are expected to continue to occur. It has
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been analyzed and determined that the unbonds do not represent a flight
concern; however, the resulting case corrosion problems are being dealt
with by removing the weatherseals at Hangar AF.

The remainder of the RSRM-7A weatherseals were in excellent

condition.

'6.1.2 RSRM-7A Stiffener Stub and Rings

The condition of the insulation over the forward stiffener stub and
the stiffener rings 1is recorded in Tables A-8 through A-11. The
insulation was in good condition with normal heat effects and discolora-
tion on all surfaces. The heaviest heat effects occurred from
220°-270°-320° due to the plume radiation from the solid rocket motors
and shuttle main engines. No visible damage to any stiffener ring insul-
ation was noted. This was due to the rough sea state at the time of
booster splashdown. Some insulation unbonds were noted on the end of the
ring segments after removal from the case. These unbonds were a result
of the hydrolazing process.

The KSNA repair on the outboard edge of the forward stiffener stub
shoved normal erosion and some small missing chunks intermittently around

the circumference.

6.2 RSRM-7A NOZZLE TO CASE JOINT

The nozzle to case joint insulation condition is recorded in Tables
A-12 and A-13. The nozzle to case joint performed as expected with no
polysulfide blowholes identified across the bondline. One small void in
the polysulfide was identified at 109° and measured 1.6 inches longitudi-
nally by 0.25 wide. The void extended across the step but did not extend
to the wiper O-ring and was not penetrated by hot gas. Polysulfide
porosity was evident in the step region full circumference.

The failure mode of the polysulfide bondline at disassembly was
approximately 83X cohesive within the polysulfide, 15% adhesive at the
NBR to polysulfide interface, and 2% adhesive at the phenolic to
polysulfide interface. The vent slots showed an average polysulfide fill
of 32% with values ranging from 0% to 100% fill.
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The bondline around the circumference demonstrated erosion similar
to that observed on previous RSRM motors. The polysulfide was decomposed
further into the joint than the flap erosion. For approximately 0.40
inch aft of the erosion, the polysulfide was partially decomposed and
bubbled. Although the material was partially decomposed, no gas flow
occurred in the adhesive bondline decomposed region.

The insulation erosion in the joiﬁt region was similar to the
condition of previous RSRM flight motors. The NBR flap and baffle
appeared to be bonded in place and in excellent shape with normal heat

effects and erosion.

6.3 RSRM-7A FIELD JOINTS
6.3.1 RSRM-7A Aft Field Joint

The joint insulation configuration performed as designed. The joint
insulation surfaces exhibited normal charring and erosion. Measurements
of the tang material char depths and bondline contact are provided in
Table A-14.

The general appearance of the pressure sensitive adhesive was noted.
Contact within the joint was based on the flat appearance and matted
texture of the adhesive, and non-contact was based on the glossy
appearance of the adhesive. The joint appeared to have made contact full
circumference at the tip of the J-leg. The bondline contact was measured
at 0°, 90°, 180°, and 270°. The average contact was 0.98 inch.

No evidence of motor chamber gas leakage to the 0O-rings or past the
J-joint insulation was identified.

Wet sooting into the joint bondline was essentially uniform full
circumference to 0.30 to 0.40 inch outboard from the remaining material.
Wet sooting similar to this has been seen on previous flight sets and is
believed to occur during motor re-entry or splashdown when the joint may
flex and allow soot into the bondline.

Cracks and crazing were also noted on the clevis insulation in the
radius region at 38°, 82°, 140°, and 310°. Cracks on this segment were
noted on a prefire PR. None of the cracks had any effect on the function

of the joint.
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‘Repair adhesive from a prefire clevis insulation separation repair
was noted on the clevis ramp insulation at 245°. The adhesive measured
approximately 1 inch long by 0.05 inch circumferentially by 0.01 inch
thick. The adhesive did not extend into the bonding region of the joint
and did not affect the function of the joint. Evaluation of the segment
logs indicates that the edge separation repair was performed at Thiokol
before shipment to KSC.

No clevis or tang edge separations were identified at KSC. During
inspection at Clearfield H-7, no recordable (over 0.10 inch deep) clevis
edge separations were identified. Tang edge separations were visible on
the aft field joint. The tang insulation edge separations vere hard
probed during postflight inspection at Clearfield H-7. The deepest
postfire tang edge separation had a depth of 0.175 inch as compared with
a prefire separation of 0.03 inch. These separations are documented in
Tables 5 and 6. -

6.3.2 RSRM-7A Center Field Joint

The joint insulation configuration performed as designed. The joint
insulation surfaces exhibited normal charring and erosion. Measurements
of the tang material char depths and bondline contact are provided in |
Table A-15.

The general appearance of the pressure sensitive adhesive was noted.
Contact and non-contact within the joint was based on the flat appearance
and matted texture, or the gloséy appearance of the adhesive. The joint
appeared to have made contact full circumference at the tip of the J-leg.
The bondline contact was measured at 0°, 90°, 180°, and 270°. The
average contact was 1.16 inches.

No evidence of motor chamber gas leakage to the O-rings or past the
J-joint insulation was identified.

Wet sooting into the joint bondline was noted full circumference
ranging from 0.30 to 0.70 inch outboard from the remaining material. Vet
sooting is believed to occur during motor re-entry or splashdown when the
joint may flex and allow soot into the bondline.

Tape adhesive residue was noted intermittently on the clevis
insulation surfaces and had no effect on the joint.
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A small area of crazing was supposed to be at 158° on the clevis
insulation in the radius region as defined on a prefire PR. The
condition, however, could not be located.

No clevis or tang edge separations were identified at KSC. During
inspection at Clearfield H-7, no recordable (over 0.10 inch deep) clevis
edge separations were identified. Tang edge separations were visible on
the center field joint. The tang insulation edge separations were hard
probed during postflight inspection at Clearfield H-7. The deepest
postfire tang edge separation had a depth of 0.150 inch as compared with
no prefire separation. These separations are documented in Tables 5‘and
6.

6.3.3 RSRM-7A Forward Field Joint

The joint insulation configuration performed as designed. The joint
insulation surfaces exhibited normal charring and erosion. Measurements
of the tang material char depths and bondline contact are provided in
Table A-16.

The general appearance of the pressure sensitive adhesive was noted.
The joint appeared to have made contact full circumference at the tip of
the J-leg. The contact area appeared flat with a matted texture. The
bondline contact was measured at 0°, 90°, 180°, and 270°. The average
contact was 1.16 inches.

No evidence of motor chamber gas leakage to the O-rings or past the
J-joint insulation was identified. No evidence of cracks or crazing was
identified on the joint insulation surfaces.

Vet sooting into the joint bondline ranged from 0.30 to 0.60 inch
outboard from the remaining material full circumference.

No clevis or tang edge separations were identified at KSC. During
inspection at Clearfield H-7, no recordable (over 0.10 inch deep) clevis
edge separations were identified. Tang edge separations were visible on
the forvard field joint. The tang insulation edge separations were hard
probed during postflight inspection at Clearfield H-7. The deepest post-
fire tang edge separation had a depth of 0.210 inch as compared with no

prefire separation. These separations are documented in Tables 5 and 6.
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6.4 RSRM-7A IGNITER JOINTS AND INSULATION

The condition of the igniter to case joint insulation is recorded in
Tables A-17 through A-20. The condition of the igniter boss insulation
was excellent. An evaluation of the insulation to case interface
revealed no edge separations. There was a small amount of loose flashing
on the igniter boss near 60°. This is a fairly typical condition. The
boss molded insulation surface was in good condition with normal erosion
on the inboard surface.

The overall condition of the putty in the igniter to case joint was
good. Thevcolor of the putty was a consistent light olive green. The
putty exhibited 100%¥ cohesive failure and nominal tack for the full
circumference. There was one blovhole present through the putty at 332°.
The blovhole was 1.15 inches circumferentially at the aft edge and 0.20
inch circumferentially at the forvard edge. The blowhole resulted in
soot on the metal surface forward of the putty full circumference. A map
of the putty condition is shown in Figure 2.

The condition of the putty in the adapter to chamber joint was good.
The color of the putty was a consistent light olive green. The putty
exhibited 100% cohesive failure and good tack for the full circumference.
No blowholes were noted in the putty of this joint.

The igniter internal and external insulation was in normal

condition. No areas of blistering or abnormal erosion were present.

6.5 RSRM-7A ACREAGE INSULATION
6.5.1 RSRM-7A Aft Segment Acreage Insulation

The aft segment internal insulation was in excellent condition and
is recorded in Tables A-21 through A-23.

The forward facing NBR inhibitor stub exhibited scalloped erosion
intermittently around the circumference. These areas had a very short
inhibitor siub with intermittent inhibitor pieces taller than adjacent
areas. A similar condition has been noted on all previous RSRM flight
aft segments. Measurements of the remaining inhibitor stub were taken
every 30° and are contained in Table A-22. The inhibitor height ranged
from 4.5 to 8.5 inches. Although the erosion was uneven, the remaining
inhibitor stub heights for this segment were within the expected
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tolerance band for past flight motors based on a statistical analysis of
the historical database (Reference 5). There were no inhibitor tears
greater than 3 inches in length noted on this inhibitor.

The segment had no liner remaining. This condition is common for an
aft segment.

The erosion in the aft dome was similar to past flight motors. NBR
under the CF/EPDM was exposed intermittently in the area roughly 20
inches forward of the nozzle boss. This is a common condition in the aft
dome. Four to six small blisters were identified in the CF/EPDM in the
aft dome. The largest blister was near 300° and measured 1.75 inches
axially by 0.25 inches circumferentially. All blisters were in an area
approximately 13 inches forward of the nozzle boss. The size and
frequency of the blisters were significantly less than was seen on the
previous flight set and are considered a normal condition.

The aft segment acreage insulatioﬁ was in normal condition. There
were no gouges, separations, cuts, missing material, excessive erosion,

or other areas of blisters.

6.5.2 RSRM-7A Aft Center Segment Acreage Insulation

The condition of the aft center segment internal insulation is
recorded in Tables A-24 through A-27.

The forward facing NBR inhibitor stub exhibited uniform erosion full
circumference. Measurements of the remaining NBR inhibitor stub were
taken every 30° and are contained in Table A-25. The inhibitor stub
heights ranged from 11.5 to 14.5 inches for this segment, which is within
the expected tolerance band. There were no inhibitor tears greater than
3 inches in length noted on this segment. Three areas of missing
material were noted on the heat affected edge of the inhibitor between
45° and 90°. These appeared to be the result of splashdown debris.

Liner coverage in the aft center segment was heavy near the clevis
end and generally missing aft of the factory Jjoint. The diagram of the
liner pattern is shown in Figure 3.

The condition of the flap region is recorded in Table A-27. The
castable inhibitor was completely missing full circumference, and the
stress relief flap was eroded back to the flap bulb full circumference.
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Both of these conditions are typical of an aft center segment. The
CF/EPDM under the flap was eroded away full circumference. The exposed
NBR under the flap appeared to be heat affected. ‘

No evidence of blisters, separations, gouges, cuts, missing

material, or excessive erosion was identified in the aft center segment.

6.5.3 RSRM-7A Forward Center Segment Acreage Insulation

The condition of the forward centér segment internal insulation is
_recorded in Tables A-28 through A-31.

The forward facing NBR inhibitor stub exhibited uniform erosion full
circumference. Measurements of the remaining NBR inhibitor stub were
taken every 30° and are contained in Table A-29. The inhibitor stub
heights for this segment ranged from 23.75 to 27.5 inches for this
segment, which is within the expected tolerance band.

Nine radial tears greater than‘ 3 inches 1long were noted. The
longest tear was 11.75 inches and extended radially outward to
approximately 12.5 inches inboard of the clevis I.D. surface. The edges
of the tears demonstrated no material loss or erosion. This indicated
that the tears occurred after motor burn. The location and length of the
tears are contained in Table A-30. The tears are believed to be a result
of re-entry or splashdown loads.

Liner coverage for the forward center segment was heavy near the
clevis end and mostly missing aft of the factory joint. The diagram of
the liner pattern is shown in Figure 4.

The castable inhibitor was completely missing full circumference,
which 1is typical of a forward center segment. The end of the stress
relief flap measured from 6.5 to 11.5 inches forward of the tip of the
tang. Axial measurements were taken every 90° and are shown in Table
A-31. There were no flap tears. The CF/EPDM under the flap was present
but slightly eroded and hea* affected full circumference. A number of
small blisters (approximately 0.25 by 0.50 inch) were noted in the
CF/EPDM between 54° and 80°. These were noted between 4 and 9 inches
forward of the tip of the tang. Only one of the blisters was opened.

The condition appeared to be the result of normal heat effects.
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No other evidence of blisters, separations, gouges, cuts, missing
material, or excessive erosion was identified in the forward center

segment.-

6.5.4 RSRM-7A Forward Segment Acreage Insulation

The condition of the forward segment internal insulation is recorded
in Tables A-32 and A-33. '

The eleven point star pattern in the liner vas easily distinguish-
able, and the star and non-star liner termination points were comparable
to past flight motors, as shown in Figure 5. The liner remaining under
the star tip regions was present from the tip of the tang forward to
142.0 inches. The liner remaining under the non-star tip was present
from the tip of the tang forward to 148.5 inches. The 1liner was light
between the tip of the tang and the flap bulb.

The castable inhibitor was complétely missing full circumference.
The end of the stress relief flap measured from 3.5 (full flap remaining)
to 7.0 inches forward of the tip of the tang. Axial measurements were
taken every 90° and are shown in Table A-33. The flap was scalloped and
curled back. The NBR under the flap was heat affected full circumference
as has been seen on all previous RSRM forward segments.

A detailed examination was performed on the insulation in the
forward dome near the igniter boss to 1inspect for excessive erosion,
insulation voids, and thin insulation. No gas paths or areas of abnormal
erosion were identified. The insulation in this area was removed and
evaluated further. No indications of folds or voids at the insulation to
case interface were noted. Dissection and evaluation of the RSRM-7A
igniter Dboss forward dome samples were completed and thickness
measurements, void mapping, and photographs of the samples were done.
Inspection showved there were a few small voids (typically 0.10 inch with
0.17 inch maximum diameter) and one rmall fold at the case surface. The
average remaining insulation thickness (postfire) in the 5 inch to 7.5
inch distance from the igniter boss was 0.394 inch. The minimum
remaining insulation thickness was 0.299 inch.

No evidence of blisters, separations, gouges, cuts, missing
material, or excessive erosion was identified in the forward segment.
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Table A-34 contains a list of all photographs taken of the RSRM-7A

insulation.

6.6 POSTFIRE EVALUATION OF RSRM-7A PREFIRE DISCREPANCIES

The prefire discrepancy reports for the RSRM-7A insulation were
evaluated prior to launch to identify significant items. These are
identified in References 3 and 4, and the postfire conditions are
discussed below.

DR 157901-01 documented cuts, depressions, and missing material on
the aft segment nozzle boss insulation bonding surface at 63°, 153°,
167°, 232°, 270°, and 330°. The condition was the result of a prefire
nozzle removal operation. Postfire evaluation of this condition
indicated that the surface irregularities had no effect on the function
of the nozzle to case joint. The conditions in the bonding area were
filled with polysulfide adhesive at joiht assembly.

DR 169339-01 documented a depression intermittently around the
entire circumference of the nozzle to case joint flap of the aft segment.
This area was eroded away during normal motor operation, and no adverse
effects vere noted.

Cracks existed in the aft segment J-joint clevis insulation radius
region at 82°, 95° (0.04 inch deep), 154° through 156°, and 238°., These
were documented on PR PV6-136315 and PV6-136320. The cracks were
evaluated, and no effects on the function of the joint were noted.

Missing material was noted on the tip of the aft center segment
J-leg at 1589, 160°%, and 166° as noted on DR 169323-01. This area was
eroded away during normal motor operation, and no adverse effects were
noted.

Missing material was noted aft of the capture feature O-ring groove
(region E, Reference 6) of the aft center segment tang end from 145° to
152° and from 155° to 158° as noted on DR 169331-01. This condition was
inspected during the postfire evaluation, and no effects on the function

of the joint were noted.
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Contamination was noted on the insulation surface of the aft center
segment 50 inches forward of the tang at 90°. The contamination was 1.1
inches longitudinally by 3.6 inches circumferentially and was cleaned off
prior to continuing the manufacturing process. The discrepancy was
documented on DR 169331-02. This location was inspected during the
postfire evaluation, and no evidence of the'condi;ion remained.

A crack was noted in the aft center segment J-joint clevis
insulation radius region at 158° measuring 0.09 inch deep by 0.075 inch
in 1length. The condition was documented on PR PV6-134026. The area of
the crack was inspected during the postfire evaluation, and the crack
could not be located.

Missing material was noted on the molded tang surface of the forward
segment in region E (Reference 6) at 251°. This condition was documented
on DR 169545-01. This condition was inspected during the postfire
evaluation, and no effects on the function of the joint were noted.

Voids were noted in the insulation in the forward segment igniter
boss region as noted on DR 171514-01. The insulation in this region was
removed for further evaluation. No indications of voids were found at
the insulation to case surface.

Dissection and evaluation the RSRM-7A igniter boss forward dome
samples were completed. Thickness measurements, void mapping, and

photographs of the samples were done as discussed in Section 6.5.4.

7.0 RSRM-7A INSULATION PERFORMANCE EVALUATION
The RSRM-7A segments were insulated to meet the RSRM design drawing

requirements. The internal insulation was designed to meet a 2.0
material decomposition safety factor in the nozzle to case joint, case
field joint, and factory joint areas, and a 1.5 material decomposition
safety factor for the acreage insulation for all segments. All safety
factor analyses discussed in this report will deal with the above
mentioned material decomposition safety factors.

The insulation was designed using M + 30 material decomposition
depths established from the HPM database. References 7 and 8 explain the

database analysis and the design methodology, respectively.
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The nozzle to case joint, field joints, factory joints, and case
wall insulation were evaluated based on the actual safety factor and
compliance safety factor as required by the CEI specification. This
evaluation was done by the use of prefire and postfire measurements.

Prefire insulation thickness measurements were taken in the aft dome
up to the 24.3 inch station by means of a template that was bolted to the
nozzle boss. A depth gage was used to measure the distance from the
template to the bare metal dome before insulation layup. The measurement
was repeated after insulation cure to determine the distance from the
template to the insulation surface. The two measurements were then
subtracted to determine the prefire insulation thickness. This
measurement précess was performed a third time after firing and char
removal to determine the postfire thickness and material decomposition
depth. _

- Prefire thicknesses at all othef locations within the motor were
measured using ultrasonic inspection methods.

Postfire insulation thicknesses were determined in the aft segment
(forward of the 24.3 inch station), the center segments, and the forward
segment by drilling holes in the insulation to the case wall and
measuring the insulation thickness with a depth gage.

For the purpose of this report, the nozzle to case joint and the
field joints will be dealt with in separate sections. All other areas,
including the case acreage, the factory joints, and any other regions
requiring a minimum 2.0 safety factor, will be dealt with in the sections
devoted to the specific motor segments.

Several axial performance stations previously measured on HPM motors
have been moved or eliminated to avoid ply terminations, tapered areas,
and other conditions created by the RSRM design. Othe. locations have
been added to provide a more complete database.

Some segment stations had liner material remaining after firing.
For analysis purposes, the prefire measurements were used in place of the
postfire measurements where liner was remaining, and the MDD was
considered to be zero.

Several terms used in this part of the report are defined as
follows:
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Safety Factor (ASF): The material decomposition safety factor based on
the actual prefire thickness and actual MDD.
ASF = prefire thickness / MDD.

Aft Cylinder: That region of the aft segment forward of 55.0 inches
from the nozzle boss.

Aft Dome: That region of the aft segment from the aft face of the
nozzle boss to and including 55.0 inches forward of the nozzle
boss.

Compliance Safety Factor (CSF): The material decomposition safety
factor based on the MDT and actual MDD. CSF = MDT / MDD.

Exposure Time (E.T.): That amount of time that a particular station is
subjected to the internal motor environment. The time is
measured in seconds and determined by ballistic evaluation
(Reference 9).

HPM Database: That set of data derived from static and flight HPM
motors and defined in Reference 7.

HPM Database Maximum MDD: The largest single MDD computed for a given
axial station in the HPM database.

M + 30 MDD: The analytically derived MDD values from the HPM database
used as the insulation design basis where:
M = the median of the ’'within motor’ MDD medians
o = the root sum square of the ’'motor to motor’ MDD standard
deviation (g,) and the median of the ’‘within motor’ stan-
dard deviations (°MED) Reference 7.

c= (¢ 2 + 0 Z)I'l2
- M MED

Material Decomposition Depth (MDD): The amount of material that is
decomposed during firing due to erosion or heat effects measured
in inches. MDD = prefire thickness - postfire thickness.

Material Decomposition Rate (MDR): The average rate at which material
is decomposed as a result of erosion or heat effect. The value
is measured in mils (thousandths of an inch) per seco:d and
assumes a constant decomposition rate throughout the exposure
time. MDR = 1000 X MDD / E.T.

Minimum Design Thickness (MDT): The minimum insulation thickness
defined on the 1U design drawings. The thicknesses are designed
to meet the appropriate safety factor based on an M + 3o material
decomposition and the HPM design thickness (Reference 8).
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Performance Station: An axial location in the segment found by
- measuring forward from the tang tip (on the forward and center
segments) or from the nozzle boss face (on the aft segment). The
stations in the forward dome are located by continuing the
measurement along the insulation surface contour from the 321.0
inch station. Figure 6 shows the location of the stations within
each segment.
7.1 RSRM-7A NOZZLE TO CASE JOINT

The 2.0 safety factor region of the nozzle to case joint area is
defined as that area 2 inches to either side of the joint insulation
interface, measured along the insulation internal surface contour.
Safety factors were evaluated by examining the MDDs at two locations: 1)
at the base of the joint stress relief flap gap and 2) on the aft dome
insulation at the joint interface.

Visual inspection of the flap gap has revealed that no significant
heating occurs in this region. In fact, the Teflon tape which is in the
gap is visible after firing. For this reason, no further measurements or
inspections in the flap gap were necessary.

The MDD at the nozzle to case joint insulation interface was
calculated at 16 planes using the prefire and postfire insulation
thickness as measured per Figure 7. The MDT used in the CSF calculations
at the nozzle to case joint was 4.900 inches based on the MDT at the 7.8
and 9.3 inch stations.

The safety factors for the RSRM-7A nozzle to case joint are shown in
Table 7. The minimum CSF for the nozzle to case joint was 4.6 at the 0°
plane. The minimum ASF was 5.2 at the 0° plane. The median MDD for the
nozzle to case joint was 0.703 inch and ranged from 0.479 to 1.067 inch.
The safety factors for the nozzle to case joint exceeded the 2.0

requirement in all areas.

7.2 RSRM-7A FIELD JOINTS

The 2.0 safety factor region of the field joint area is defined as
that area 2 inches to either side of the joint insulation interface. The
joint safety factors were evaluated by examining the MDDs in three areas:
1) in the pressurization gap, 2) at the 3.5 inch station, and 3) at the

joint insulation interface.
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From a visual inspection of all field joints, it was apparent that
no significant material decomposition had occurred in the area of the
pressurization gap terminus. For this reason, no further measurements or
inspections in the presSurization gaps were necessary.

The safety factor at the 3.5 inch station for each field joint will
be dealt with in the discussion of the respective segments.

The safety factors at the joint insulation interface were calculated
using the MDD on the clevis joint insulation. The MDD was calculated at
24 planes using the prefire and postfire thicknesses as measured per
Figure 8. The MDT used in the CSF célculations was 2.595 inches. This
minimum is derived'by subtracting the maximum 1U inner clevis leg metal
thickness of 0.430 inch from the minimum 1U drawing insulation and case
thickness of 3.025 inches.

The clevis side of the joint interface sits approximately 0.150 inch
radially inboard of the J-leg tip when the joint is assembled. As a
result, the clevis side is exposed to a more severe environment and
experiences more material decomposition than the J-leg tip. This tends
to inflate the MDD value at the joint. A more realistic approach to
calculating the joint safety factors would be to use the tang J-leg
insulation. It is not possible, however, to obtain corresponding prefire
and postfire measurements because the J-leg does not return to the same
position after the joint has been assembled and disassembled. For this
reason, the clevis side insulation is used to calculate the joint CSF and

"~ ASF and is considered to be quite conservative.

7.2.1 RSRM-7A Aft Field Joint

The safety factors for the RSRM-7A aft field joint insulation
interface are shown in Table 8.

The minimum CSF for the joint interface was 5.4 at the 210° plane.
The minimum ASF was 5.8, also at the 210° plane. The median MDD for the
aft field joint was 0.411 inch and ranged from 0.314 to 0.477 inch. The
safety factors for the aft field joint exceeded the 2.0 requirement in

all areas.

nEVlsmrA_ 0OC NO. TWR-17546 l voo III

SEC l PAGE
FORM TC 7994-310 {REV 2.88) 23



TAcorol corrorarion

SPACE OPERATIONS

7.2.2 RSRM-7A Center Field Joint

The safety factors for the RSRM-7A center field joint insulation
interface are shown in Table 9.

The minimum CSF for the joint interface was 9.6 at the 90° plane.
The minimum ASF was 10.5 at the 90° plane. The median MDD for the center
field joint was 0.163 inch and ranged from 0.119 to 0.269 inch. The
safety factors for the center field joint exceeded the 2.0 requirement in

all areas.

7.2.3 RSRM-7A Forward Field Joint

The safety factors for the RSRM-7A forward field joint insulation
interface are shown in Table 10. The minimum CSF for the interface was
12.7 at the 166° and 180° planes. The minimum ASF was 13.4, at the 180°
plane. The median MDD for the forward field joint was 0.165 inch and
ranged from 0.078 to 0.204 inch. The safety factors for the forward

field joint exceeded the 2.0 safety factor requirement in all areas.

7.3 RSRM-7A AFT SEGMENT

For purpose of this analysis, the aft segment is divided into the
aft dome region and the aft cylinder region. The aft segment was
measured in eight degree planes forward of the 98.0 inch station and at

sixteen degree planes at and aft of the 98.0 inch station.

7.3.1 RSRM-7A Aft Dome

The safety factor analysis and the supporting measurement data for
the RSRM-7A aft dome are shown in Table 11. All safety factors for the
aft dome were acceptable. The minimum CSF was 1.92 at the 18.5 and 19.5
inch stations in the 111.6° plane. The minimum ASF was 2.27 at the 18.5
and 19.5 inch stations in the 111.6° plane.

Figure 9 shows how the RSRM-7A aft dome MDDs compare with the HPM
database median MDDs and the M + 3¢ design MDDs.

The M + 30 design MDD was exceeded at the following aft dome

station:
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(All Dimensions in Inches)
HPM MED HPM MAX RSRM-7A RSRM-7A M+ 3 ¢ MIN
STATION PLANES MDD MDD MED MDD MAX MDD DES MDD CSF
17.3 1 of 16 1.027" 1.564 1.409 1.802 1.675 1.98.
18.5 4 of 16 0.986 1.419 1.331 1.749 1.496 1.92
19.5 1 of 16 0.978 1.352 1.174 1.644 1.617 -1.92

The postfire measurement at these 1locations were retaken and
verified. The prefire and postfire measurements at these stations were
analyzed, and no apparent problems with the data could be seen. Although
the noted maximum MDD at this station exceeded the M + 30 MDD used to
design the insulation, the minimum CSF is above the required 1.5 value.
This station will be closely monitored in future motors to determine if

the measurements indicate a trend.

7.3.2 RSRM-7A Aft Cylinder

The safety factor analysis and the supporting measurement data for
the RSRM-7A aft cylinder are shown in Table 12. All safety factors for
the aft cylinder were acceptable. The minimum CSF was 2.22 at the 145.5
inch station in the 316.8° plane. The minimum ASF was 2.19 at the 145.5
inch station in the 316.8° plane.

The 56.0, 177.7, and 299.1 inch stations are located in regions
which require a 2.0 safety factor. The minimum CSFs at these stations
wvere 3.33, 2.54, and 2.99, respectively. The minimum ASFs were 4.12,
3.82, and 4.54, respectively.

Figure 10 shows how the RSRM-7A aft cylinder MDDs compare with the
HPM database median MDDs and the M + 30 design MDDs. The M + 3¢ design
MDD was not exceeded at any station.

Station 56.0 at the 158.4 degree plane had a very high postfire
measurement that resulted in a 0 MDD. This is believed to be due to a

measurement error.
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7.4 RSRM-7A AFT CENTER SEGMENT

The aft center segment was measured at eight degree planes. The
safety factor analysis and the supporting measurement data for the
RSRM-7A aft center segment are shown in Table 13. All safety factors for
the aft center segment were acceptable. The minimum CSF was 2.43 at the
71.5 inch station in the 316° plane, and the minimum ASF was 2.60 at the
30.7 inch station in the 316° plane.

The 3.5 and 161.4 inch stations are located in regions which require
a 2.0 safety factor. The minimum CSFs were 3.48 and 3.58, respectively.
The minimum ASFs were 4.41 and 9.70, respectively.

Figure 11 shows how the RSRM-7A aft center segment MDDs compare with
the HPM database median MDDs and the M + 30 design MDDs.

The M + 30 design MDD was not exceeded at any station.

One plane at the 39.7 inch statioh and one plane at the 71.5 had a
postfire measurement that was higher than the surrounding postfire data.
All prefire data at these stations was comparable. These resulted in a0
MDD. This could indicate the prefire measurements and the postfire
measurements were taken in different 1locations or that data was

improperly measured or recorded.

7.5 RSRM-7A FORWARD CENTER SEGMENT

The forward center segment was measured at eight degree planes. The
safety factor analysis and the supporting measurement data for the
RSRM-7A forward center segment are shown in Table 14. All safety factors
for the forward center segment were acceptable. The minimum CSF was 2.81
at the 39.7 inch station in the 316° plane, and the minimum ASF was 4.38
at the 214.1 inch station in the 270° plane.

The 3.5 and the 161.4 inch stations are located in regions which
require a 2.0 safety factor. The minimum CSFs were 10.34 and 3.15,
respectively. The minimum ASFs were 12.60 and 7.83, respectively.

Figure 12 shows how the RSRM-7A forward center segment MDDs compare
vith the HPM database median MDDs and the M + 30 design MDDs.

The M + 30 design MDD was exceeded at the following forward center

segment station:
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(A1l Dimensions in Inches)
HPM MED HPM MAX RSRM-7A RSRM-7A M + 3 o MIN
STATION PLANES MDD MDD MED MDD MAX MDD DES MDD CSF
214 1 of 16 0 0.026 0 0.032 0.029 4,06

The postfire measurements at this location was retaken and verified.
No wunusual conditions were noted in either the prefire or postfire data.
Although the noted maximum MDD at this station exceeded the M + 3¢ used
to design the insulation, the minimum CSF is well above the required 1.5

value.

7.6 RSRM-7A FORWARD SEGMENT .

The forward segment performance data was separated into two groups:
the star tip and non-star tip planes. The star tip planes are defined as
the 90°, 154°, 222°, 286°, and 352° planes which lie under the thin
portion of the propellant grain. These planes have a higher exposure
time than the non-star tip planes. The non-star tip planes are defined
as the 74°, 140°, 206°, 270°, and 336° planes. These planes 1lie under
the thick parts of the forward segment propellant grain.

7.6.1 RSRM-7A Forward Segment Star Tip Planes

The safety factor analysis and the supporting measurement data for
the RSRM-7A forward segment star tip planes are shown in Table 15. All
safety factors for the forward segment star tip planes were acceptable.
The minimum CSF was 1.71 at the 280.0 inch station in the 222° plane, and
the minimum ASF was 2.14 also at the 280.0 inch station in the 222°
plane.

The 3.5, 162.0, and 321.0 inch stations are located in areas which
require a 2.0 safety factor. The minimum CSFs at these stations were
13.01, 3.06, and 3.15, respectively. The minimum ASFs for these stations
were 16.21, 4.40, and 3.43, respectively.

Figure 13 shows how the RSRM-7A forward segment star tip MDDs
compare with the HPM database median MDDs and the M + 3¢ design MDDs.

The M + 30 design MDD was exceeded at the following forward segment

star tip station:
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(All Dimensions in Inches)
HPM MED HPM MAX RSRM-7A RSRM-7A M+ 3 o MIN
STATION PLANES MDD MDD MED MDD MAX MDD DES MDD CSF
3.5 4 of 5 O* O* 0.141 0.163 0.103 13.01

* Data taken from closest adjacent station.

The MDD at the 3.5 inch station was higher than that experienced in
the HPM motors. This condition, however, has been noted on all previous
RSRMs and is not unexpected. Even with the increased MDD values, the
minimum CSF 'noted at this station was 13.01. This condition will

continue to be monitored on future motors.

7.6.2 RSRM-7A Forward Segment Non-Star Tip Planes

The safety factor analysis and the supporting measurement data for
the RSRM-7A forward segment non-star fip planes are shown in Table 16.
All safety factors for the forward segment non-star area were acceptable.
The minimum CSF was 2.05 at the 305.0 inch station in the 206° plane, and
the minimum ASF was 2.45 at the 383.0 inch station in the 206° plane.

The 3.5, 162.0, and 321.0 inch stations are in areas which require a
2.0 safety factor. The minimum CSFs at these stations were 9.72, 5.58,
and 6.75, respectively. The minimum ASFs were 12.09, 7.59, and 7.29,
respectively.

Figure 14 shows how the RSRM-7A forward segment non-star tip MDDs
compare with the HPM database median MDDs and the M + 3¢ design MDDs.

The M + 30 design MDD was exceeded at the following forward segment
non-star tip station:

(All Dimensions in Inches)

HPM MED HPM MAX RSRM-7A RSRM-7A M + 3 o MIN
STATION PLANES MDD MDD MED MDD MAX MDD DES MDD CSF

3.5 4 of 5 O* O* 0.129 0.218 0.103 9.72

* Data taken from closest adjacent station.
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As in the star tip, the MDD at the 3.5 incﬁ station was higher than
that experienced in the HPM motors. This condition, however, has been
noted on all previous RSRMs and is not unexpected. Even with the
increased MDD values, the minimum CSF noted at this station was 9.72.
This condition will continue to be monitored on future motors.

One plane at the 321.0 inch station had a postfire measurement that
was higher than the surrounding-postfire data with comparable prefire
data. This resulted in a O MDD. This could indicate the prefire
measurements and the postfire measurements were taken in different

locations or that the data was improperly measured or recorded.

8.0 RSRM-7B VISUAL EVALUATIONS
The condition of the RSRM-7B insulation components is discussed in

the following subsections. A copy of the inspection documentation can be

found in Appendix B.

8.1 RSRM-7B EXTERNAL INSULATION
8.1.1 RSRM-7B Factory Joint Weatherseals

The condition of the factory joint weatherseals is recorded in
Tables B-1 through B-7. No water was noted under any of the RSRM-7B
wveatherseals as was evident by the lack of any corrosion when the
weatherseals were removed. No significant areas of missing EPDM
insulation were noted on any factory joint weatherseal. One debris hit
area vas noted on the aft edge of the forward center segment weatherseal.
The missing material was located near 270° and measured approximately 2
inches circumferentially by 1 inch longitudinally. The debris was most
likely from nozzle severance.

The weatherseals on all three aft segment factory joints were
slightly heat affected generally from 220°-270°-320° due to the plume
radiation from th: solid rockets motor and shuttle main engines. The
heaviest heat effects occurred near 270°. This is a normal occurrence
that had no effect on the performance of the weatherseals.

Two insulation to case unbonds were identified on the forward edge
of the RSRM-7B forward segment cylinder to cylinder weatherseal. The
weatherseal was unbonded centered at 160° for 14 inches to a depth
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ranging from 1.0 to 1.5 inches. The paint was also peeled and missing in
two areas forward of the weatherseal. The occurrences measured 2.4
inches longitudinally by 5 inches circumferentially and 3.25 inches
longitudinally by 7 inches circumferentially. The forward edge of the
veatherseal was also unbonded centered at 135° for 11 inches to a depth
of 0.1 inch. An aft edge unbond was noted at 210° and measured 0.6 inch
loﬁgitudinally by approximately 1 inch circumferentially. All unbonds
were at the Chemlok 205 to case interface.

Research of the manufacturing logs for the RSRM-7 factory joint
weatherseals revealed that the Conscan readings for the RSRM-7B forward
segment cylinder to cylinder weatherseal were above cﬁrrent planning
requirements. The results of the swab sample taken in the unbond at KSC
revealed no measurable contamination.

As was discussed on the RSRM-7A motor, a team has been established
to evaluate the occurrence of veatherseal unbonds.

The remainder of the RSRM-7B weatherseals were in excellent

condition.

8.1.2 RSRM-7B Stiffener Stub and Rings

The condition of the insulation over the forward stiffener stub and
the stiffener rings is recorded in Tables B-8 through B-11. The
insulation was in good condition with normal heat effects and
discoloration on all surfaces. The heaviest heat effects occurred from
220°-270°-320° due to the plume radiation from the solid rocket motors
and shuttle main engines. No visible damage to any stiffener ring
insulation was noted. This was due to the high sea state at the time of
booster splashdown. Some insulation unbonds were noted on the end of the
ring segments after removal from the case. These unbonds were a result
of the hydrolazing process. The KS5NA repair on the outboard edge of the
forvard stiffener stut showed normal erosion and some small missing

chunks intermittently around the circumference.
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8.2 RSRM-7B NOZZLE TO CASE JOINT

The nozzle to case joint insulation condition 1is recorded in Table
B-12 and B-13. The nozzle to case joint performed as expected with no
polysulfide blowholes identified across the bondline. No voids in the
polysulfide were identified. Slight polysulfide porosity was evident in
the step region full circumference.

The failure mode of the polysulfide bondline at disassembly was
approximately 89% cohesive within the - polysulfide, 10X adhesive at the
NBR to polysulfide interface, and 1% adhesive at the phenolic to
polysulfide interface. The high amount of cohesive failure and the
thickness of the polysulfide char on the phenolic at the joint entfance

.resulted in some slight disassembly damage to the joint stress relief
flap. The flap appeared to have been folded over backwards upon itself
at the baffle non-bonded areas as the nozzle was removed. The flap then
returned to its normal position. This was evident by the scrape marks at
the forward edge of the flap coinciding with many of the baffle
non-bonded locations. It was also evident on the polysulfide forward of
the wiper O-ring where the decomposed polysulfide from the tip of the
flap was folded over and had made contact leaving a black mark.

The baffle, which had been bonded back in place as a result of a
prefire discrepancy, was still securely bonded at the proper locations.

The vent slots showed an average polysulfide fill of 84% with values
ranging from 30% to 100X £fill. The vent slot fill was the highest
percentage séen to date on any motor. '

The bondline around the circumference demonstrated erosion similar
to that observed on previous RSRM motors.- The polysulfide was decomposed
further into the joint than the flap erosion. For approximately 0.40
inch aft of the erosion, the polysulfide was partially decomposed and
bubbled. Although the material was partially decomposed, no gas flow
occurred in the adhesive bondline deco~posed region.

The insulation erosion in the joint region was similar to the
condition of previous RSRM flight motors. The NBR flap and baffle

appeared to be in excellent shape with normal heat effects and erosion.
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8.3 RSRM-7B FIELD JOINTS
8.3.1 RSRM-7B Aft Field Joint

The joint insulation configuration performed as designed. The joint
insulation surfaces exhibited normal charring and erosion. Measurements
of the tang material char depths and bondline contact are provided in
Table B-14.

The general appearance of the pressure sensitive adhesive was noted.
Contact and non-contact within the joint was based on the flat appearance
and matted texture, or the glossy appearance of the adhesive. The joint
appeared to have made contact full circumference at the tip of the J-leg.
The bondline contact was measured at 0°, 90°, 180°, and 270°. The average
contact was 0.96 inch.

No evidence of motor chamber gas leakage to the O-rings or past the
J-joint insulation was identified. Wet sooting extending down the
bondline was identified intermittently.around the circumference ranging
from a depth of 0.20 to 0.70 inch outboard of the remaining material. A
maximum condition of 0.90 inch was noted between 176° and 182°. Vet
sooting is believed to occur during motor re-entry or splashdown when the
joint may flex and allow soot into the bondline.

Two areas which appeared similar to wet sooting were noted at
246°-254° and 2B6°-296°. These areas had smudge marks within the black
area. It was later determined that charred material had been deposited
on the bondline as the joint was separated, and the water flowed out.
Someone had then attempted to wipe off the charred material causing the
smudge marks. This area was solvent cleaned after the evaluation to
insure that no heat effects were present.

Tape adhesive residue - was noted intermittently on the clevis
insulation surfaces and had no effect on the joint.

Cracks and crazing were noted on the clevis insulation in the radius
region at 0°, 10°-14°, 35°-42°, 52°, 82°-100°, 165°, 224°, and 338°-342°,
The cracks had no adverse effect on the performance of the joint.

No clevis or tang edge separations were identified at KSC. During
inspection at Clearfield H-7, no recordable (over 0.10 inch deep) clevis
edge separations were identified. Tang edge separations were visible on
the aft field joint. The tang insulation edge separations were probed
DOC NO. TWR-17546 | voo III
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during postflight inspection at Clearfield H-7. The deepest postfire
tang edge separation had a depth of 0.25 inch, as compared with no

prefire separation. These separations are documented in Tables 5 and 6.

8.3.2 RSRM-7B Center Field Joint

The joint insulation configuration performed as designed. The joint
insulation surfaces exhibited normal charring and erosion. Measurements
of the tang material char depths and bondline contact are provided in
Table B-15.

The genéral appearance of the pressure sensitive adhesive was noted.
Contact and non-contact within the joint was based on the flat appearance
and matted texture, or the glossy appearance of the adhesive. The joint
appeared to have made contact full circumference at the tip of the J-leg.
The bondline contact was measured at 0°, 90°, 180°, and 270°. The
average contact was 1.14 inches.

No evidence of motor chamber gas leakage to the O-rings or past the
J-joint insulation was identified. Wet sooting into the joint bondline
ranged from 0.30 to 0.70 inch outboard from the remaining material. A
maximum condition of 1.35 inches was noted from 166°-182°. This area was
solvent cleaned after the evaluation, and no heat effects were noted.

Cracks and crazing were noted on the clevis insulation in the radius
region intermittently from 30°-180°-250°. The cracks had no adverse
effect on the performance of the joint.

Repair adhesive from a prefire clevis insulation separation repair
was noted on the insulation 2.1 inches aft of the clevis tip at 260°,
265°, 292°, 295°, 296°, and 298°. The adhesive did not extend into the
bonding region of the joint and did not affect the function of the joint.
Evaluation of the segment logs indicates that the udge separation repair
vas performed at Thiokol before shipment to KSC.

No clevis or tang edge separations were identified at KSC. During
inspection at Clearfield H-7, no recordable (over 0.10 inch deep) clevis
edge separations were identified. Tang edge separations were visible on
the center field joint. The tang insulation edge separations were probed

during postflight inspection at Clearfield H-7. The deepest postfire
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tang edge separation had a depth of 0.05 inch, as compared with a prefire
separation of 0.03 inch. These separations are documented in Tables S
and 6.

8.3.3 RSRM-7B Forward Field Joint

The joint insulation configuration performed as designed. The joint
insulation surfaces exhibited normal charring and erosion. Measurements
of the tang material char depths and bondline contact are provided in
Table B-16.

The general appearance of the pressure sensitive adhesive was noted.
The joint appeared to have made contact full circumference at the tip of
the J-leg. The contact area appeared flat with a matted texture. The
bondline contact was measured at 0°, 90°, 180°, and 270°. The average
contact was 1.11 inches.

No evidence of motor chamber gas 1eakage to the O-rings or past the
J-joint insulation was identified. Wet sooting into the joint bondline
ranged from 0.30 to 0.50 inch outboard from the remaining material.

Tape adhesive residue was noted intermittently on the clevis
insulation surfaces and had no effect on the joint.

Cracks and crazing were noted on the clevis insulation in the radius
region intermittently from 300°-0°-220°. Cracks on this segment had
previously been noted on a PR. The cracks had no adverse effect on the
performance of the joint.

No clevis or tang edge separations were identified at KSC. During
inspection at Clearfield H-7, no recordable (over 0.10 inch deep) clevis
or tang edge separations were identified on the forward field joint.
This is documented in Tables 5 and 6.

8.4 RSRM-7B IGNITER JOINTS AND INSULATION

The condition of the igniter to case joint insulation is recorded in
Tables B-17 through B-20. The condition of the igniter boss insulation
was excellent. An evaluation of the insulation to case interface

revealed no edge separations. There was loose flashing on the igniter
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boss to a maximum depth of 0.075 1inch intermittently between
200°-270°-20°. This is a fairly typical condition. The boss molded
insulation surface was in good condition with normal erosion on the
inboard surface.

The overall condition of the putty in the igniter to case joint was
good. The color of the putty was a consistent light olive green. The
putty exhibited 100X cohesive failure and nominal tack for the full
circumference. There were no blovholes present, however, putty was
extruded up to the adapter full circumference and onto the aft face of
fhe adapter intermittently around the circumference. A map of the putty
condition is shown in Figure 15.

The condition of the putty in the adapter to chamber joint was good.
The color of the putty was a consistent light olive green. The putty
exhibited 100X cohesive failure and nominal tack for the full
circumference. A blowhole through the.putty was noted at 340°. The gas
path measured 0.53 inch at the aft edge and 0.50 inch at the forward
edge. Soot was in the putty from 315° to 350° but did not extend to the
gasket. No adverse effects on the performance of the joint resulted from
the blowhole.

The igniter internal and external insulation was in normal

condition. No areas of blistering or abnormal erosion were present.

' 8.5 RSRM-7B ACREAGE INSULATION
8.5.1 RSRM-7B Aft Segment Acreage Insulation

The aft segment internal insulation was in excellent condition and
is recorded in Tables B-21 through B-23.

The forward facing NBR inhibitor stub exhibited scalloped erosion
intermittently around the circumference. These areas had a very short
inhibitor stub with intermittent inhibitor pieces taller than adjacent
areas. A similar condition has been noted on all previous RSRM flight
aft segments. Measurements of the remaining inhibitor stub were taken
every 30° and are contained in Table B-22. The inhibitor height ranged
from 3.5 to 9.0 inches. Although the erosion was uneven, the remaining

inhibitor stub heights for this segment were within the expected
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tolerance band for past flight motors based on a statistical analysis of
the historical database (Reference 5). There were no inhibitor tears
greater than 3 inches in length noted on this inhibitor.

The segment had no liner remaining. This condition is common for an
aft segment.

The erosion in the aft dome was similar to past flight motors. NBR
under the CF/EPDM was exposed intermittently in the area roughly 15 to 20
inches forward of the nozzle boss. This is a common condition in the aft
dome. No blisters were identified in the CF/EPDM in the aft dome. One
area, located at 215° and approximately 15 inches forward of the nozzle
boss, 1initially appeared to be a blister. The area was 3.1 inches
circumferentially by 2.7 inches long and was triangular in shape. The
peeled up area was approximately 0.05 inch thick. The back side of the
remaining material did not exhibit the cross-hatched pattern that wvas
seen on blisters. Instead, it had stfaight line parallel marks about
0.25 inch apart. It 1is the opinion of Thermal Insulation Design that
this condition vas a cut caused by splashdown debris.

Scratches and scuff marks from splashdown debris were noted between
0°-45° from the aft dome factory joint to the NBR inhibitor.

The aft segment acreage insulation was in normal condition. ‘There
were no other gouges, separations, cuts, missing material, excessive

erosion, or areas of blisters.

8.5.2 RSRM-7B Aft Center Segment Acreage Insulation

The aft center segment internal insulation condition is recorded in
Tables B-24 through B-27.

The forward facing NBR inhibitor stub exhibited uniform erosion full
circumference. Measurements of the remaining NBR inhibitor stub were
taken every 30° and are contained in Table B-25. The inhibitor stub
heights ranged from 11.0 to 15.0 inches for this segment, which is within
the expected tolerance band.

Two radial tears greater than 3 inches long were ﬁoted. The longest
tear measured 4.5 inches 1long and extended radially outward to

approximately 10.0 inches inboard of the clevis I.D. surface. The edges
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of the tears demonstréted no material loss or erosion. This indicated
that the tears occurred after motor burn. The location and length of the
tears are shown in Table B-26.

Liner coverage in the aft center segment was heavy near the clevis
end and generally missing aft of the factory joint. The diagram of the
liner pattern is shown in Figure 16.

The condition of the flap region is recorded in Table B-27. The
castable inhibitor was completely missing full circumference, and the
stress relief flap was eroded back to the flap bulb full circumference.
Both of these conditions are typical of an aft center segment. The
CF/EPDM under the flap was missing full circumference, and the NBR
underneath it was heat affected and slightly eroded.

Scratches and scuff marks from splashdown debris were noted between
0°-30° the full length of the segment. No other evidence of blisters,
separations, gouges, cuts, missing méterial, or excessive erosion was
identified.

8.5.3 RSRM-7B Forward Center Segment Acreage Insulation

The condition of forward center segment internal insulation is
recorded in Tables B-28 through B-31.

The forward facing NBR inhibitor stub exhibited uniform erosion full
circumference. Measurements of the remaining NBR inhibitor were taken
every 30° and are contained in Table B-29. The inhibitor stub heights
for this segment ranged from 24.0 to 27.5 inches, which is within the
expected tolerance band.

Eight radial tears greater than 3 inches 1long were noted. The
longest tear was 11.5 inches and extended radially outward to
approximately 13.5 inches inboard of the clevis I.D. surface. The edges
of the tears demonstrated no material loss or erosion. This indicated
that the tears occurred after motor burn. The location and length of the
tears are contained in Table B-30. The tears are believed to be a result
of re-entry or splashdown loads. The radial extent and frequency of the
tears identified in the inhibitor stubs on all the RSRM-7 segments were

within the range of tears noted on past flight motors.
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Liner coverage for the forward center segment was heavy near the
clevis end and mostly missing aft of the factory joint. Small patches of
thin liner were present intermittently on the insulation over the factory
joint. The diagram of the liner pattern is shown in Figure 17.

The castable inhibitor was completely ﬁissing full circumference
wvhich 1is typical of a forward center segment. The end of the stress
relief flap measured from 6.5 to 11.25 inches forﬁard of the tip of the
tang. Axial measurements were taken every 90° and are shown in Table
B-31. There were no flap tears noted. The CF/EPDM under the flap was
present, heat affected, and slightly eroded full circumference. There
were a number of small blisters noted intermittently in the CF/EPDM; none
were opened. These appeared to be the result of normal heat effects.

Scratches and scuff marks from splashdown debris were noted between
3509-355°-0° the full 1length of the segment. No other evidence of
blisters, separations, gouges, cuts,‘ missing material, or excessive

erosion vas identified.

8.5.4 RSRM-7B Forward Segment Acfeage Insulation

The condition of forward segment internal insulation is recorded in
Tables B-32 and B-33.

The eleven point star pattern in the liner was easily distinguish-
able, and the star and non-star liner termination points were comparable
to past flight motors, as shown in Figure 18. The liner remaining under
the star tip regions was present from the tip of the tang forward to
145.7 inches. The liner remaining under the non-star tip was present
from the tip of the tang forward to 152.0 inches. The liner was light
between the tip of the tang and the flap bulb.

The castable inhibitor was completely missing full circumference.
The end of the stress relief flap measured from 3.5 (full length
remaining) to 11.0 inches forward of the tip of the tang. Axial
measurements were taken every 90° and are shown in Table B-33. The NBR
under the flap was heat affected as has been seen on all previous RSRM
forward segments.

Dissection and evaluation of the RSRM-7B igniter boss forward dome
samples were completed. Thickness measurements, void mapping, and
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photographs of the samples were done. Inspection Engineering showed

there were a few small voids (typically 0.10 inch with 0.17 inch maximum
diameter) and also some small folds at the case surface. The average
remaining insulétion thickness (postfire) in the 5 inch to 7.5 inch
distance from the igniter boss was 0.414 inch. The minimum remaining
insulation thickness was 0.300 inch.

No evidence of blisters, separations, gouges, cuts, missing
material, or excessive erosion was identified.

Table B-34 contains a list of all photographs taken of the RSRM-7B

insulation,

| 8.6 ‘POSTFIRE EVALUATION OF RSRM-7B PREFIRE DISCREPANCIES

The 'prefiré discrepancy reports for the RSRM-7B insulation were
evaluated prior to launch to identify significant items. These are
identified in References 3 and 4, and the postfire conditions are
discussed below. |

Cuts, depressions, and missing material were noted on the nozzle
boss insulation bonding surface. Also, the baffle to CF/EPDM interface
was torn loose and repaired at several locations. The condition was the
result of a prefire nozzle removal operation. The discrepancies were
documented on DR 155269-01 and -02. Postfire evaluation of this condi-
tion indicated that the surface irregularities had no effect on the
function of the nozzle to case joint. The conditions in the bonding area
wvere filled with polysulfide adhesive at joint assembly. The repair to
the baffle remained intact, and had no effect on the function of the
joint.

Cracks existed in the forward center segment J-joint clevis
insulation. The worst case was 31 inches circumferentially by 0.075 inch
deep as noted on PR PV6-138717. The cracks were evaluated, and no
effects on the function of the joint were noted.

A void was noted in the insulation in the igniter boss region. The
discrepancy was documented on DR 161280-01. The insulation in this
region was removed for further evaluation. No indications of voids were

found at the insulation to case surface. Dissection and evaluation of
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the RSRM-7B igniter boss forward dome samples was completed. Thickness
measurements, void mapping, and photographs of the samples were done as
described in Section 8.5.4. '

Thin insulation was noted on the igniter boot. The thinnest
condition measured 0.085 inch at 315° per DR 164857-01. The igniter boot
was completely burned away during normal motor operation, and no abnormal

conditions were noted.

9.0 RSRM-7B INSULATION PERFORMANCE EVALUATION
The RSRM-7B segments were insulated to meet the RSRM design drawing

requirements. The performance analysis on the RSRM-7B motor was
conducted in the same manner as previously explained for the RSRM-7A

motor.

9.1 RSRM-7B NOZZLE TO CASE JOINT

The safety factors for the nozzle to case joint are shown in Table
17. The minimum CSF for the nozzle to case joint was 4.0 at the 0°
plane. The minimum ASF was 4.5, also at the 0° plane. The median MDD
for the nozzle to case joint was 0.802 inch and ranged from 0.359 to
1.234 inch. The safety factors for the nozzle to case joint exceeded the

2.0 requirement in all areas.

9.2 RSRM-7B FIELD JOINTS
9.2.1 RSRM-7B Aft Field Joint

The safety factors for the RSRM-7B aft field joint insulétion
interface are shown in Table 18. The minimum CSF for the joint interface
was 5.1 at the 120° plane. The minimum ASF was 5.4, also at the 120°
plane. The median MDD for the aft field joint was 0.444 inch and ranged
from 0.394 to 0.513 inch. The safety factors for the aft field joint

exceeded the 2.0 requirement in all areas.
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9.2.2 RSRﬁ—?B Center Field Joint

the RSRM-7B center field joint insulation
interface are shown in Table 19. The minimum CSF for the joint interface
was 11.4 at the 136° plane. The minimum ASF was 12.1, also at the 136°
The median MDD for the center field joint wasv 0.191 inch and

The - safety factors for

plane.
ranged from 0.136 to 0.227 inch.
joint exceeded the 2.0 requirement in all areas.

The safety factors for the center field

9.2.3 RSRM-7B Forward Field Joint

The safety factors for the RSRM-7B forward field joint insulation
interface are shown in Table 20. The minimum CSF for the interface was
11.6 at the 136° plane. The minimum ASF was 12.4 also at the 136° plane.
The median MDD for the forward field joint was 0.137 inch and ranged from
0.111 to 0.223 inch.

exceeded the 2.0 safety factor requirement in all areas.

The safety factors for the forward field joint

9.3 RSRM-7B AFT SEGMENT
9.3.1 RSRM-7B Aft Dome

The
the RSRM-7B aft dome are shown in Table 21. All safety factors for the
The minimum CSF was 1.84 at the 17.3 inch
The minimum ASF was 2.02 at the 16.0 inch

safety factor analysis and the supporting measurement data for

aft dome were acceptable.
station in the 248.4° plane.
station in the 248.4° plane. )

Figure 19 shows how the RSRM-7B aft dome MDDs compare with the HPM
database median MDDs and the M + 3¢ design MDDs.

The M + 30 design MDDs were exceeded at the following aft dome

stations:
(All Dimensions in Inches)

HPM MED HPM MAX  RSRM-7B RSRM-7B M + 3 ¢ MIN

STATION PLANES MDD MDD MED MDD MAX MDD DES MDD CSF

16.0 1 of 16 1.191 1.783 1.580 2.023 1.980 1.87

17.3 3 of 16 1.027 1.564 1.553 1.937 1.675 1.84

18.5 6 of 16 0.986 1.419 1.453 1.728 1.496 1.94
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The postfire measurements at these locations were retaken and
verified. Although the noted maximum MDD at these stations exceeded the
M + 30 used to design the insulation, the minimum CSF is above the

required 1.5 value.

9.3.2 RSRM-7B Aft Cylinder

The safety factor analysis and the supporting measurement data for
the RSRM-7B aft cylinder are shown in Table 22, All safety factors for
the aft cylinder were acceptable. The minimum CSF was 2.04 at the 145.5
inch station in the 316.8° plane. The-minimum ASF was also 2.04 at the
145.5 inch station in the 316.8° plane.

The 56.0, 177.7, and 299.1 inch stations are located in regions
which require a 2.0 safety factor. The minimum CSFs at these stations
vere 2.93, 2.34, and 2.85, respectively. The minimum ASFs were 3.66,
3.60, and 4.53, respectively.

Figure 20 shows how the RSRM-7B aft cylinder MDDs compare with the
HPM database median MDDs and the M + 3¢ design MDDs.

The M + 30 design MDD was not exceeded at any aft cylinder station.

9.4 RSRM-7B AFT CENTER SEGMENT

The aft center segment was measured at eight degree planes. The
safety factor analysis and the supporting measurement data for the
RSRM-7B aft center segment are shown in Table 23. All safety factors for
the aft center segment were acceptable. The minimum CSF was 1.99 at the
11.0 inch station in the 180° plane, and the minimum ASF was 2.44 at the
30.7 inch station in the 46° plane.

The 3.5 and 161.4 inch stations are located in a region which
requires a 2.0 safety factor. The minimum CSFs were 2.58 and 3.23,
respectively. The minimum ASFs were 3.58 and 8.60, respectively.

Figure 21 shows how the RSRM-7B aft center segment MDDs compare with
the HPM database median MDDs and the M + 30 design MDDs.

The M + 30 design MDDs were exceeded at the following aft center

segment stations:
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(A1l Dimensions in Inches)

HPM MED HPM MAX  RSRM-7B RSRM-7B M+ 3 o MIN

STATION PLANES MDD MDD MED MDD MAX MDD DES MDD CSF
11.0 8 of 8 0.451% 0.763* 0.885 0.956 0.829 1.99

44.6 30f8 0.026 0.141 0.089 0.098 0.090 3.67

48.0 3 0of 8 0.045% 0.206%* 0.082 0.096 0.089 3.00

* Data taken from closest adjacent station.

The prefire and postfire measurements at these stations were
analyzed, and no apparent problems with the data could be seen. Evalua-
tion of the RSRM database trend charts indicated that the prefire

measurements at these‘étations for this segment are at the high end of
the RSRM database. Although

the M + 30 MDDs used to design the insulation, the minimum CSFs

the noted maximum MDDs at these stations

exceeded

are above the required 1.5 value. These stations will be closely moni-

tored in future motors to determine if the measurements indicate a trend.

9.5 RSRM-7B FORWARD CENTER SEGMENT

The safety factor analysis and the supporting measurement data for
the RSRM-7B forward center segment are shown in Table 24. All safety
factors for the forward center segment were acceptable. The minimum CSF
wvas 3.32 at the 161.4 inch station in the 0° plane, and the minimum ASF
was 4.15, at the 126.0 inch station in the 46° plane.

The 3.5 and 161.4 inch stations are located in regions which require

a 2.0 safety

factor. The minimum CSFs were 13.86 and 3.32, respectively.

The minimum ASFs were 16.46 and 8.85, respectively.

Figure
with the HPM
The M +

station.

22 shows how the RSRM-7B forward center segment MDDs compare
database median MDDs and the M + 30 design MDDs.

3o design MDD was not exceeded at any forward center segment

FORM TC 7994-310 (REV 2-88)

9.6 RSRM-7B FORWARD SEGMENT

9.6.1 RSRM-7B Forward Segment Star Tip Planes

supporting measurement data for
shown in Table 25. All
tip area were acceptable.
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The minimum CSF was 1.76 at the 394.0 inch station in the 222° plane, and
the minimum ASF was 2.31 also at the 394.0 inch station in the 222°
plane.

The 3.5, 162.0, and 321.0 inch stations are located in areas which
require a 2.0 safety factor. The minimum CSFs at these stations were -
22.55, 2.42, and 4.06, respectively. The minimum ASFs for these stations
were 26.54, 3.80, and 4.55, respectively.

Figure 23 shows how the RSRM-7B forward segment star tip MDDs
compare with the HPM database median MDDs and the M + 30 design MDDs.

The M + 30 design MDD was exceeded at the following forward segment
star tip station:

(All Dimensions in Inches)

HPM MED HPM MAX RSRM-7B RSRM-7B M+ 3 ¢ MIN
STATION PLANES MDD MDD MED MDD MAX MDD DES MDD CSF

13.0 5 of 5 Ox o - 0.172 0.214 0.101  3.04
* Data taken from the closest adjacent station

The MDD at the 13.0 inch station was higher than that experienced in
the HPM motors. This condition, however, has been noted on all previous
RSRMs and is not unexpected. Even with the increased MDD values, the
maximum CSF for station 13.0 was 3.04. This condition will continue to

be monitored on future motors.

9.6.2 RSRM-7B Forward Segment Non-Star Tip Planes

The safety factor analysis and the supporting measurement data for
the RSRM-7B forward segment non-star tip planes are shown in Table 26.
All safety factors for the forvard segment non-star tip area were
acceptable. The minimur CSF was 1.93 at the 383.0 inch station in the
74° plane, and the minimum ASF was 2.36 also at the 383.0 inch station in
the 74° plane.

The 3.5, 162.0, and 321.0 inch stations are in areas which require a
2.0 safety factor. The minimum CSFs at these stations were 18.93, 2.79,
and 5.77, respectively. The minimum ASFs were 21.91, 4.53, and 6.26,

respectively.
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Figure 24 shows how the RSRM-7B forward segment non-star tip MDDs
compare with the HPM database median MDDs and the M + 3¢ design MDDs.
The M + 30 design MDDs were exceeded at the following forward
segment non-star tip stations:
(All Dimensions in Inches)
HPM MED HPM MAX RSRM-7B RSRM-7B M+ 3 ¢ MIN

STATION PLANES MDD MDD MED MDD MAX MDD DES MDD CSF
3.5 lof5 o* Oo* 0.070 0.112 0.103 18.93
13.0 4 of 5 Oox 0* 0.155 0.250 0.101 2.60

* Data taken from the closest adjacent station

The MDDé at the 3.5 and 13.0 inch stations were higher than that
experienced in the HPM motors. This condition, however, has been noted
on all previous RSRMs and is not unexpected. Even with the increased MDD
values, the maximum CSFs were 18.93 and 2.60, respectively. This

condition will continue to be monitored on future motors.
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T2 coo€ comronarion

SPACE OPERATIONS
TABLE 1
SUMMARY OF NOZZLE TO CASE JOINT AND FIELD JOINT SAFETY FACTORS -

MINIMUM MINIMUM

COMPLIANCE ACTUAL

SAFETY SAFETY

FACTOR DEGREE FACTOR DEGREE
JOINT (CSF) LOCATION (ASF) LOCATION
NOZZLE TO 4.6 ‘ 0° 5.2 0°
CASE A
NOZZLE TO 4.0 0° 4.5 0°
CASE B
AFT A 5.4 210° 5.8 210°
AFT B 5.1 120° 5.4 120°
CENTER A 9.6 90° 10.5 90°
CENTER B 11.4 130° 12.1 130°
FORWARD A 12.7 166° & 180° 13.4 180°
FORWARD B 11.6 136° 12,4 136°

NOTE: ALL SAFETY FACTORS MUST MEET A 2.0 MINIMUM.

CSF = MDT/MDD
ASF = Actual Prefire Thickness/MDD

Where: MDT = Minimum Design Thickness
MDD = Material Decomposition Depth

REVISIOR: 00C No. TWR-17546 I vo. TTT

SEC I PAGE
FORM TC 7994-310 (REV 2-88) 711
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TAcoof corroration

SPACE OPERATIONS
TABLE 2

SUMMARY OF FACTORY JOINT SAFETY FACTORS

MINIMUM MINIMUM

COMPLIANCE ACTUAL

SAFETY FACTOR DEGREE SAFETY FACTOR DEGREE
SEGMENT STATION (CSF) LOCATION (ASF) LOCATION
AFT A 56.0" 3.33 338.4° 4,12 338.4°
AFT B 56.0" 2.93 18.0° 3.66 180.0°
AFT A 177.7" 2.54 46.8° 3.82 46.8°
AFT B 177.7" 2.34 90.0° 3.60 136.8°
AFT A 299.1" 2.99 26.8° . 4.54 46.8°
AFT B 299.1" 2.85 90.0° 4.53 90.0°
AFT CTR A 161.4" 3.58 46.0° 9.70 46.0°
AFT CTR B 161.4" 3.23 180.0° 8.60 180.0°
FWD CTR A  161.4" 3.15 136.0° 7.83 136.0°
FWD CTR B 161.4" 3.32 0.0° 8.85 0.0°
FORVARD A  162.0" 3.06 286.0° 4.40 286.0°
FORVARD B 162.0" 2.42 286.0° 3.80 286.0°
FORWARD A  321.0" 3.15 352.0° 3.43 352.0°

FORWARD B 321.0" 4.06 90.0° 4.55 90.0°
NOTE: ALL FACTORY JOINT SAFETY FACTORS MUST MEET A 2.0 MINIMUM

CSF
ASF

MDT /MDD
Actual Prefire Thickness/MDD

Where: MDT = Minimum Design Thickness
MDD = Material Decomposition Depth

REVISIOR oocvo.  TWR-17546 | voo IIT
SEC | PAGE
FORM TC 7994-310 (REV 2-88) 72
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TAcorolf corrorarion

SPACE OPERATIONS
TABLE 3
SUMMARY OF CASE INSULATION SAFETY FACTORS

MINIMUM MINIMUM

COMPLIANCE ACTUAL

SAFETY FACTOR SAFETY FACTOR
SEGMENT (CSF) STATION (ASF) STATION
AFT DOME A 1.92 19.5" 2.27 18.5"
AFT DOME B 1.84 17.3" 2.02 16.0"
AFT A 2.22 145.5" 2.19 145.5"
AFT B 2.04 145.5" 2.04 145.5"
AFT CTR A 2.43 71.5" 2.60 30.7"
AFT CTR B 1.99 11.0" 2.44 30.7"
FWD CIR A 2.81 39.7" ~4.38 214.1"
FWD CTR B 3.32 161.4" 4.15 126.0"
FORWARD A 1.71 280.0" 2.14 280.0"
FORWARD B 1.76 394.0" - 2.31 394.0"

NOTE: ALL ACREAGE AREA SAFETY FACTORS MUST MEET A MINIMUM OF 1.5.

CSF = MDT/MDD
ASF = Actual Prefire Thickness/MDD
Where: MDT = Minimum Design Thickness

MDD = Material Decomposition Depth

0oC NO. TWR-17546 | voo III

REVISIOIA
SEC | PAGE

FORM TC 7994-310 (REV 2-88) 7 3
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RSRM-7A NOZZLE TO CASE JOINT PERFORMANCE

A SAFETY FACTOR OF 2.0 IS REQUIRED

DEGREE PREFIRE POSTFIRE MDD CSF ASF
LOCATION (INCHES) (INCHES)

0.0 5.577 4.510 1.067 4.6 5.2
21.6 5.638 4.815 0.823 6.0 6.9
46.8 5.551 4.575 0.976 5.0 5.7
68.4 5.610 4.797 0.813 6.0 6.9
90.0 5.561 4.964 0.597 8.2 9.3

111.6 5.532 4.810 0.722 6.8 7.7
136.8 5.628 4.978 0.650 7.5 8.7
158.4 5.588 4.905 0.683 7.2 8.2
180.0 5.578 4.628 0.950 5.2 5.9
201.6 5.595 4.798 0.797 6.1 7.0
226.8 5.613 4.710 0.903 5.4 6.2
248 .4 5.599 4.961 0.638 7.7 8.8
270.0 5.617 5.138 0.479 10.2 11.7
291.6 5.603 4.922 0.681 7.2 8.2
316.8 5.599 5.100 0.499 9.8 11.2
338.4 5.612 4.953 0.659 7.4 8.5
MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM
5.599 4.860 0.703 4.6 5.2
Table 7
A TWR-17546  Vol. III
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RSRM-7A AFT FIELD JOINT PERFORMANCE

A SAFETY FACTOR OF 2.0 IS REQUIRED

DEGREE PREFIRE POSTFIRE MDD CSF “ASF
LOCATION (INCHES) (INCHES)

2.0 2.757 .2.332 0.425 6.1 6.5
16.0 2.730 2.336 0.394 6.6 6.9
30.0 2.735 2.404 0.331 7.8 8.3
46 .0 2.762 2.335 0.427 6.1 6.5
60.0 2.750 2.314 0.436 6.0 6.3
76.0 2.753 2.278 0.475 5.5 5.8
90.0 2.750 2.317 0.433 6.0 6.4

106.0 2.760 2.304 0.456 5.7 6.1
120.0 2.755 2.298 0.457 5.7 6.0
136.0 2.765 2.357 0.408 6.4 6.8
150.0 2.750 2.342 0.408 6.4 6.7
166.0 2.747 2.338 0.409 6.3 6.7
180.0 2.762 2.312 0.450 5.8 6.1
196.0 2.730 2.285 0.445 5.8 6.1
210.0 2.765 2.288 0.477 5.4 5.8
226.0 2.725 2.301 0.424 6.1 6.4
242.0 2.740 2.352 0.388 6.7 7.1
256.0 2.739 2.335 0.404 6.4 6.8
270.0 2.735 2.374 0.361 7.2 7.6
286.0 2.732 2.351 0.381 6.8 7.2
300.0 2.738 2.326 0.412 6.3 6.6
316.0 2.744 2.347 0.397 6.5 6.9
330.0 2.740 2.426 0.314- 8.3 8.7
346.0 2.742 2.392 © 0.350 7.4 7.8
MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM
2.746 2.335 0.411 5.4 5.8
Table 8
A TWR-17546 Vol. III
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RSRM-7A CENTER FIELD JOINT PERFORMANCE

A SAFETY FACTOR OF 2.0 IS REQUIRED

DEGREE PREFIRE
LOCATION (INCHES)

2.0 2.775
16.0 2.775
30.0 2.766
46.0 2.756
60.0 2.739
76.0 2.813
90.0 2.814

106.0 2.748
120.0 2.728
136.0 2.716
150.0 2.720
166.0 2.705
180.0 2.715
196.0 2.735
210.0 2.734
226.0 2.715
242.0 2.729
256.0 2.769
270.0 2.730
286.0 2.733
300.0 2.738
316.0 2.728
330.0 2.735
346.0 2.732
MEDIAN

2.734

POSTFIRE
( INCHES)

.534
.518
.559
.566
.532
.570
.545
.549
.540
.585
.580
.552
.586
.580
2.615
2.595
2.566
2.562
2.609
2.570
2.592
2.588
2.595
2.534

[SH.SH.SH SE.CH SE SH S SR SN.SR NN SN

MEDIAN
2.568

MDD

0.241
0.257
0.207
0.190
0.207
0.243
0.269
0.199
0.188
0.131
0.140
0.153
0.129

0.155 .
0.119

0.120
0.163
0.207
0.121
0.163
0.146
0.140
0.140
0.198

MEDIAN
0.163

Table 9

CSF

=
~
HUOUUOoWAEUVNNTONOIFOUIOOORNITUIJU =

ASF

[\
[
. . . . L] L] .
UM EB~JOAOO NS OO

MINIMUM MINIMUM

9.6

10.5
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RSRM-7A FORWARD FIELD JOINT PERFORMANCE

A SAFETY FACTOR OF 2.0 IS REQUIRED

DEGREE PREFIRE

LOCATION (INCHES)
2.0 2.715
16.0 2.709
30.0 2.739
46.0 2.728
60.0 2.733
76.0 2.749
90.0 2.750
106.0 2.741
120.0 2.752
136.0 2.748
150.0 2.758
166.0 2.760
180.0 2.736
196.0 2.715
210.0 2.730
226.0 2.744
242.0 2.731
256.0 2.740
270.0 2.738
286.0 2.735
300.0 2.746
316.0 2.733
330.0 2.723
346.0 2.725
MEDIAN
2.737

POSTFIRE
( INCHES)

2.542
2.600
2.572
2.650
2.560
2.565
2.571
2.606
2.670
2.588
2.594
2.556
2.532
2.555
2.545
2.570
2.568
2.565
2.602
2.569
2.579
2.581
2.568
2.580

MEDIAN
2.570

MDD

0.173
0.109
0.167

0.078.

0.173
0.184
0.179
0.135
0.082
0.160
0.164
0.204
0.204
0.160
0.185
0.174
0.163
0.175
0.136
0.166
0.167
0.152
0.155
0.145

MEDIAN
0.165

Table 10

CSF

15.0
23.8
15.5
33.3
15.0
14.1
14.5
19.2
31.6
16.2
15.8
12.7
12.7
16.2
14.0
14.9
15.9
14.8
19.1
15.6
15.5
17.1
16.7
17.9

MINIMUM MINIMUM

12.7

- ASF

15.7
24.9
16.4
35.0
15.8
14.9
15.4
20.3
33.6
17.2
16.8
13.5
13.4
17.0
14.8
15.8
16.8
15.7
20.1
16.5
16.4
18.0
17.6
18.8

13.4
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TABLE 12
RSRM-7A AFT CYLINDER INSULATION PERFORMANCE

(MDR)

MATERIAL DECOMPOSITION RATE

MILS / SECOND

EXPOSURE

DEGREE LOCATIONS
90.0 111.6 136.8 158.4 180.0 201.6 226.8 248.4 270.0 291.6 316.8 338.4

STATION

TIME

AVE.

0.0 21.6 46.8 68.4

(IN)

g

74.17

10.0 10.8

56.0

56.17

72.0

50.9

10.6

75.0

46.7

-

78.0

45.9

81.0

45.3

85.0

44.7

10.2 10.0

90.0

43.7

11.1

98.0
105.8

42.9

10.0

8.9
9.1

10.2

42.1

116.0
124.5

41.1

10.0

.

10.1

39.9

9.4
10.6

133.0

37.9

10.3

10.2 10.1 11.1

10.0

10.4

10.4

145.5
158.5

36.3

10.2

10.8

10.1

10.4

10.5

10.0

10.6

34.9

8.8
10.0

168.3

34.5

10.1

11.4

177.7

31.3

10.5

8.8
8.8

192.5

29.8

.

202.5

28.0

10.0

9.7
8.2
9.3
8.6

214.0

26.0

11.0

227.3

24.4

238.3

22.4

10.0

250.0

19.8

10.2

10.6

9.5
9.9
6.4

267.0
283.9

17.0

11.1

11.4

17.6

.

12.8

299.1

12.8

10.3

7.6
8.9
9.9
3.6
6.8
2.6

322.0
339.0

12.2

12.2

10.1

12.0

12.1

10.8

344.0

358.0

11.4

11.4

363.0

11.0

367.0
372.0
375.0
377.5

15.8

4.2
1.8

19.2

20.4

MOTOR ACTION TIME = 123.4 SECONDS
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RSRM-7B NOZZLE TO CASE JOINT PERFORMANCE

A SAFETY FACTOR OF 2.0 IS REQUIRED

DEGREE PREFIRE POSTFIRE MDD CSF ASF

LOCATION (INCHES) (INCHES)

- 0.0 5.559 4.325 1.234 4.0 4.5
21.6 5.506 4.792 0.714 6.9 7.7
46.8 5.532 4.715 0.817 6.0 6.8
68.4 5.507 4.532 0.975 5.0 5.6
90.0 5.514 4.747 0.767 6.4 7.2

111.6 5.491 4.685 0.806 6.1 6.8

136.8 5.533 4.736 0.797 6.1 6.9

158.4 5.435 4.798 0.637. 7.7 8.5

180.0 5.532 4.415 1.117 4.4 5.0

201.6 5.471 4.842 0.629 7.8 8.7

226.8 5.489 4.456 1.033 4.7 5.3

248.4 5.202 4.843 0.359, 13.6 14.5

270.0 5.536 4.724 0.812 6.0 6.8

291.6 5.541 4.940 0.601 8.2 9.2

316.8 5.507 4.836 0.671 7.3 8.2

338.4 5.510 4.644 0.866 5.7 6.4

MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM
5.509 4.730 0.802 4.0 4.5
Table 17
A TWR~17546 Vol. III
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RSRM-7B AFT FIELD JOINT PERFORMANCE

A SAFETY FACTOR OF 2.0 IS REQUIRED

DEGREE PREFIRE POSTFIRE MDD CSF ‘ASF
LOCATION (INCHES) (INCHES)

2.0 2.737 2.272 0.465 5.6 5.9
16.0 2.764 2.271 0.493 5.3 5.6
30.0 2.762 2.310 0.452 5.7 6.1
46.0 2.763 2.309 0.454 5.7 6.1
60.0 2.758 2.309 0.449 5.8 6.1
76.0 2.774 2.273 0.501 5.2 5.5
90.0 2.764 2.325 0.439 5.9 6.3

106.0 2.779 2.285 0.494 5.3 5.6
120.0 2.774 2.261 0.513 5.1 5.4
136.0 2.779 2.298 0.481 5.4 5.8
150.0 2.774 2.317 0.457 5.7 6.1
166.0 2.779 2.345 0.434 6.0 6.4
180.0 2.749 2.344 0.405 6.4 6.8
196.0 2.769 2.342 0.427 6.1 6.5
210.0 2.748 2.312 0.436 6.0 6.3
226.0 2.749 2.355 0.394 6.6 7.0
242.0 2.736 2.296 0.440 5.9 6.2
256.0 2.734 2.324 0.410 6.3 6.7
270.0 2.734 2.300 0.434 6.0 6.3
286.0 2.760 2.326 0.434 6.0 6.4
300.0 2.753 2.352 0.401 6.5 6.9
316.0 2.748 2.268 0.480 5.4 5.7
330.0 2.744 2.298 0.446 5.8 6.2
346.0 2.760 2.319 0.441 5.9 6.3
MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM
2.760 2.309 0.444 5.1 5.4

Table 18
TWR-17546  Vol. III
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RSRM-7B CENTER FIELD JOINT PERFORMANCE

A SAFETY FACTOR OF 2.0 IS REQUIRED

DEGREE PREFIRE POSTFIRE MDD CSF ASF
LOCATION (INCHES) (INCHES)

2.0 2.747 2.540 0.207 12.5 13.3
16.0 2.720 2.531 0.189 13.7 14.4
30.0 2.734 2.512 0.222 11.7 12.3
46 .0 2.735 2.540 0.195 13.3 14.0
60.0 2.750 2.535 0.215 12.1 12.8
76.0 2.742 2.553 0.189 13.7 14.5
90.0 2.692 2.535 0.157 16.5 17.1

106.0 2.726 2.563 0.163 15.9 16.7
120.0 2.700 2.493 0.207 12.5 13.0
136.0 2.736 2.509 0.227 11.4 12.1
150.0 2.710 2.574 0.136 19.1 19.9
166.0 2.738 2.545 0.193 13.4 14.2
180.0 2.728 2.529 0.199 13.0 13.7
196.0 2.705 2.523 0.182 14.3 14.9
210.0 2.720 2.531 0.189 13.7 14.4
226.0 2.712 2.555 0.157 16.5 17.3
242.0 2.700 2.557 0.143 18.1 18.9
256.0 2.710 2.560 0.150 17.3 18.1
270.0 2.710 2.512 0.198 13.1 13.7
286.0 2.719 2.543 0.176 14.7 15.4
300.0 2.719 2.508 0.211 12.3 12.9
316.0 2.725 2.522 0.203 12.8 13.4
330.0 2.699 2.547 0.152 17.1 17.8
346.0 2.731 2.523 0.208 12.5 13.1
MEDIAN MEDIAN MEDIAN MINIMUM MINIMUM
2.720 2.535 0.191 11.4 12.1
Table 19
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RSRM-7B FORWARD FIELD JOINT PERFORMANCE

A SAFETY FACTOR OF 2.0 IS REQUIRED

DEGREE PREFIRE

LOCATION (INCHES)
2.0 2.746
16.0 2.756
30.0 2.785
46.0 2.775
60.0 2.771
76.0 2.744
90.0 2.723
106.0 2.741
120.0 2.731
136.0 2.769
150.0 2.765
166.0 2.764
180.0 2.743
196.0 2.745
210.0 2.720
226.0 2.724
242.0 2.747
256.0 2.745
270.0 2.730
286.0 2.724
300.0 2.725
316.0 2.743
330.0 2.727
346.0 2.731
MEDIAN
2.743

A

POSTFIRE
(INCHES)

2.561
2.580
2.593
2.611
2.610
2.615
2.603
2.597
2.562
2.546
2.600
2.630
2.611
2.634
2.597
2.590
2.636
2.600
2.574
2.600
2.594
2.610
2.614
2.591

MEDIAN
2.600

MDD

0.185
0.176
0.192
0.164
0.161
0.129
0.120
0.144
0.169
0.223
0.165
0.134
0.132
0.111
0.123
0.134
0.111
0.145
0.156
0.124
0.131
0.133
0.113
0.140

MEDIAN
0.137

Table 20

CsF

14.0
14.7
13.5
15.8
16.1
20.1
21.6
18.0
15.4
11.6
15.7
19.4
19.7
23.4
21.1
19.4
23.4
17.9
16.6
20.9
19.8
19.5
23.0
18.5

MINIMUM MINIMUM

11.6

ASF

14.8
15.7
14.5
16.9
17.2
21.3
22.7
19.0
16.2
12.4
16.8
20.6
20.8
24.7
22.1
20.3
24.7
18.9
17.5
22.0
20.8
20.6
24.1
19.5

12.4
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TABLE 22
RSRM-7B AFT CYLINDER INSULATION PERFORMANCE

MATERIAL DECOMPOSITION RATE (MDR)

MILS / SECOND

EXPOSURE

DEGREE LOCATIONS
90.0 111.6 136.8 158.4 180.0 201.6 226.8 248.4 270.0 291.6 316.8 338.4

STATION

TIME

AVE.

21.6 46.8 68.4

0.0

(IN)

10.0 74.4

10.8

10.1

10.7

12.8 10.3 .

10.6

10.8

56.0

56.5

72.0

50.7

75.0

46.5

11.0

10.3

i1.1 10.1 10.1 12.6

78.0

45.7

81.0

45.1

10.5

85.0

44.5

10.5 10.9

12.6

90.0

43.5

10.2

10.1

11.0

11.4 10.6 11.4 10.0 10.3

10.9

10.2

98.0
105.8
116.0

42.7

10.1

10.1

10.3

10.7

11.4

10.2

10.3

41.9

10.4

10.2
10.3

40.9

10.0 10.5

11.0

10.3

10.3

124.5

39.7

10.3 11.6

10.8

10.4

10.7

133.0
145.5

37.7
36.1

11.3

12.1

10.6

11.1

11.2

10.9

11.9

10.8

11.7

10.4

10.3 10.3 10.3 10.7 10.9

10.9

10.2

158.5
168.3

34.7

8.2
12.2

34.3

11.9

12.5 12.3 12.3 10.9 10.7 12.2

11.8

177.7

31.1

10.1

7.9
8.1
8.7

192.5

29.7

10.0

202.5
214.0

27.9

10.0

10.8

10.3

10.3

10.7

25.9

8.1
11.3

227.13
238.3

24.3

10.1

22.7

10.5

10.2

8.5
8.7
8.5
12.3

250.0

19.8

10.5 10.3

10.8

267.0
283.9

17.0

10.0

10.2

10.2

10.6

17.6

12.2.

13.5 10.6 12.4 12.0 12.6 12.0

11.9

299.1

12.8

10.3

9..3

8.4
8.9
5.7
5.2
3.8

322.0
339.0

12.2

12.5

12.2

344.0
358.0
363.0
367.0

11.4

10.6

11.4

11.0

3.5

15.8

372.0
375.0

19.2

0.4
]

20.4

377.5

MOTOR ACTION TIME = 122.9 SECONDS
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Table A-1
RSRM-7A Aft Dome Factory Joint Weatherseal Evaluation

Motor No.: RSRM-7A Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Factory Joint Weatherseal Observations: , Numbers
A. Charred/Heat Affected Material (HTAFF)? X yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Case Unbonds (DEBND)? yes X no
E. Evidence of Water Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
1. Normal heat effects in 270° region.
A TWR-17546 Vol. III
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Table A-2

RSRM-7A Aft Segment Stiffener to Stiffener Factory Joint Weatherseal Evaluation

Motor No.: RSRM-7A : Date: 26 November 1989

Assessment Engineer(s): §S. Hicken, T. Morgan

Conment
Factory Joint Weatherseal Observations: Numbers
A. Charred/Heat Affected Material (HTAFF)? X yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Case Unbonds (DEBND)? X yes no 2
E. Evidence of Water Leakage From Factory yés X no
Joint (WATER)?
Notes/Comments:

1. Minor heat effect‘s on the orbiter side (270°) like normal.

2. Unbond intermittent full circumference on aft edge. Depth 0.8 in.

70% of circumference. Adhesive failure at 205 to case.

to 0.9 in. typical approx.

TWR-17546 Vol. III
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Table A-3

RSRM-7A Aft Segment ET Attach to Stiffener Factory Joint Weatherseal Evaluation

Motor No.: RSRM-7A Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Conment
Factory Joint Weatherseal Observations: Numbers
A. Charred/Heat Affected Material (HTAFF)? yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Case Unbonds (DEBND)? yes X no
E. Bvidence of Vater Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
1. Normal heat effects in 27(\° region.
Table A-4
RSRM-7A Aft Center Segment Factory Joint Weatherseal Evaluation
Motor No.: RSRM-7A Date: 26 November 1989
Assessment Engineer(s): S. Hicken, T. Morgan
Comment
Factory Joint Weatherseal Observations: Numbers
A. 'Charred/Heat Affected Material (HTAFF)? yes X no
B. Insulation Damage/Missing Material Not yes X no B
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Case Unbonds (DEEND)? yes X no
E. Evidence of Water Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
A TWR-17546 Vol. III

Page 130




Table A-5
RSRM-7A Forward Center Segment Factory Joint Weatherseal Evaluation

Motor No.: RSRM-7A Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Factory Joint Weatherseal Observations: Numnbers
A. Charred/Heat Affected Material (HTAFF)? yes - X no
B. Insulation Damage/Missing Material Not ' yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Demage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Case Unbonds (DEBND)? yes X no
E. Evidence of Water Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:

Table A-6
RSRM-7A Forward Segment Cylinder to Cylinder Factory Joint Weatherseal Evaluation

r

| Motor No.: RSRM-7A Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Factory Joint Weatherseal Observations: Numbers
A. Charred/Beat Affected Material (HTAFF)? yes X no
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Case Unbonds (DEBND)? yes X no
E. Evidence of Water Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
A TWR-17546 Vol. III

Page 131



Table A-7
RSRM-7A Forward Dome Factory Joint Weatherseal Evaluation

Motor No.: RSEM-7A Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Factory Joint Weatherseal Observations:

A. Charred/Heat Affected Material (HTAFF)? . yes ' X no

B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?

C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSIM)?

D. Insulation to Case Unbonds (DERND)?

@
g

E. Evidence of Water Leakage From Factory
Joint (WATER)?

[
g

Comment

Notes/Comments:

- Table A-8
RSRM-7A Aft StifZener Ring TPS Evaluation

Motor No.: RSRM-7A Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

1
|

Stiffener Ring/Stiffener Stub Insulation Observations:

A. Charred/Heat Affected Material (HTAFF)? X yes no

B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?

C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?

D. Insulation to Stiffener Ring/Stiffener yes X no
Stub Unbonds (DEBND)?

Comment

Notes/Comments:

1. Normal heat effects in 270° region.
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' Table A-9

" RSRM-7A Center Stiffener Ring TPS Evaluation

Motor No.: RSRM-7A Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Stiffener Ring/Stiffener Stub Insulation Observations: Numbers
A. Charred/Beat Affected Material (HTAFF)? yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Stiffener Ring/Stiffener yes X no
Stub Unbonds (DEBND)?
Notes/Comments:
1. Normal heat effects in 270° region. Heat effect blisters on outboard face at 270°.
Table A-10
RSRM-7A Forward Stiffener Ring TPS Evaluation
Motor No.: RSRM-7A Date: 26 November 1989
Assessment Engineer(s): S. Hicken, T. Morgan
Comment
Stiffener Ring/Stiffener Stub Insulation Observations: Numbers
A. Charred/Heat Affected Material (HTAFF)? yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to : yes X no
Reentry/Debris/Water Impact (TPSIM)?
D. Insulation to Stiffener Ring/Stiffener yes X no
Stub Unbonds (DEBND)?
Notes/Comments:
1. Normal heat effects in 270° region.
A
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Table A-11
RSBM-7A Forward Stiffener Stub TPS Evaluation

Motor No.: RSRM-7A Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Stiffener Ring/Stiffener Stub Insulation Observations:

L

A. Charred/Heat Affected Material (HTAFF)? X

B. Insulation Damage/Missing Material Not
Due to Reentry/Debris/Water Impact (TPSVD)?

[

C. Insulation Damage/Missing Material Due to . yes . X
Reentry/Debris/VWater Impact (TPSDM)?

D. Insulation to Stiffener Ring/Stiffener yes X

Stub Unbonds (DEBND)?

Comment

Notes/Comments:

1. Normal heat effects in 270° region.

2. KA repair of outboard edge of insulation is flaking off internittently arourd the

circumference.
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Table A-12
RSRM-7A Nozzle to Case Joint Insulation Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): J. Passman, S. Hicken

Nozzle to Case Joint Observations: Comment
Numbers
A. Gas Penetration in Polysulfide (TBH,PGPTH)? yes X no
B. Foreign Material in Polysulfide (IMLJ)? yes X no
C. Voids in Polysulfide (VOID)? X yes no 1
D. Polysulfide Porosity (PSPOR)? X yes no 2
E. Polysulfide Extrusion Past Wiper O-ring (PSEX)? yes X no
F. Polysulfide Failure Mode? 15 % Adhesive to NBR 83 % Cohesive (CRADH)
’ 2 % Adhesive to CCP
Nozzle to Case Joint Insulation Part Observations:
G. Aft Dome Edge Unbonds (DBOND)? yes X no
H. Baffle Torm (DBAFL)? yes X no
Record Aft Dome End Nozzle to Case Joint Insulation Measurements:
Degree Depth Depth Depth
Location (L)* (2)** (3)F**
0° 6.95 in. 6.00 in. 5.78 in.
90° 7.30 in. 6.40 in. 5.90 in.
180° 7.30 in. 6.25 in 5.95 in.
270° 7.35 in. 6.35 in 5.85 in.
Max
Min

*  Depth (1) is to be measured from the aft face of the aft dome to the edge of the remaining material

%% Depth (2) is to be measured from the aft face of the aft dome to the inboard edge of the heat
affected polysulfide

¥k Depth (3) is to be measured from the aft face of the aft dome to the outboard edge of the heat
affected polysulfide

Notes/Comments:

1. Void in polysulfide at 109° (1.60 in. axial length 0.25 in. wide} extending across step. No
sooting present w1thm void.

2. Porosity noted on step full circumference.
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Table A-13

RSRM-7A Nozzle to Case Joint Vent Slot-Fill

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): J. Passman, S. Hicken

Degree % Slot Degree % Slot Degree % Slot
Location Fill Location Fill Location Fill
0.0° 100 122.4° 5 "244.8° 10
7.2° 100 129.6° 0 252.0° 20
14.4° 80 136.8° 10 259.2° 40
21.6° 60 144.0° 5 266.4° 0
28.8° 70 151.2° 0 273.6° 30
36.0° 80 158.4° 20 280.8° 20
43,2° 0 165.6° 10 288.0° 20
50.4° 50 172.8° 20 295.2° 20
57.6° 50 180.0° 10 302.4° 20
64.8° 20 187.2° 5 309.6° 80
72.0° 30 194.4° 10 316.8° 100
79.2° 20 202.6° 0 324.0° 100
86.4° 10 208.8° 30 331.2° 80
93.6° 40 216.0° 40 338.4° 90
100.8° 5 223.2° 3 345.6° 100
108.0° 5 230.4° 10 352.8° 90

115.2° 5 237.6° 10
Average = 32 _4 of 30 slots had O% fill
5 slots had 1007 fill
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Table A-14
RSRM-7A Aft Field Joint Insulation Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

Field Joint Insulation Joint Observations: Comment
_ Numbers
A. Gas Penetration (TBH, PGPTH)? yes X no
B. Foreign Material (FMLJ)? yes X no 1
C. Areas of J-leg Non—contact (BLCNT)? yes X no
D. Vet Soot (SOOT)? X yes no 2
Field Joint Insulation Part Observations:
E. Clevis Edge Unbonds > 0.10 in. Deep (DBOND)? yes X no
F. Clevis Insulation Crack/Carzing (CRAZE)? X yes no 3
Record Tang End Field Joint Insulation Measurements:
Degree Char Bondline
; Location Depth* Contactx
-~ (Bondline ¥ 0° 2.90 in 1.00 in.
——kenget™™ (Char | 90° 2.85 In .95 in.
‘ 180° 2.90 in 1.00 in.
270° 2.88 in .95 in.
Max
Min
. % Char depth is to be measured from the inner diameter of the tang leg to the outbard edge of the
l char layer. ‘
\ ** Bondline contact. is to be measured from the outboard edge of the char layer to the outboard extent
} of contact.
Notes/Comments:

1. Clevis edge separation repair adhesive residue on clevis insulation at 245°.

2. Wet sooting present intermittent full circumference approximately 0.30 in. - .40 in. (Unable to
verify due to large amounts of grease on tang insulation)

3. Cracks/crazing present on clevis insulation radius region at 310°, 140°, 82°, and ge.
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Table A-15
RSBM-7A Center Field Joint Insulation Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

Field Joint Insulation Joint Observations: ‘ Comment
Numbers
A. Gas Penetration (TBH, PGPTH)? yes X no
B. Foreign Material (FMLJ)? yes X no 1
C. Areas of J-leg Non—contact (BLONT)? yes X no
D. Wet Soot (SO0T)? X yes no 2
Field Joint Insulation Part Observations: |
E. Clevis Edge Unbonds > 0.10 in. Deep (DBOND)? yes X no
F. Clevis Insulation Crack/Carzing (CRAZE)? yes X no 3
Record Tang End Field Joint Insulation Measurements:
Degree Char Bondline
Location Depth* Contact*

[(F% )]
S
5
—
[s]

¥
- f (Bondline 1 0° .10 in. .20 in.

———Conttet™) (crar 90° 3.5 . 1.15in
- Depth®) 180° 3.0, 1.151in
{ 270° 3.10 in 1.15 in

Min -

*  Char depth is to be measured from the inner diameter of the tang leg to the outbard edge of the
char layer.

»* Bondline contact is to be measured from the outboard edge of the char layer to the outboard extent
of contact.

Notes/Comments:
1. Masking tape residue on clevis leg insulation.
2. Wet sooting into joint 0.30 in. - 0.70 in. full circumference.

3. Crazing was to be at 158° (not detectable).
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Table A-16

RSRM-7A Forward Field Joint Insulation Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment BEngineer(s): S. Hicken, J. Passman, D. Bartelt

Field Joint Insulation Joint Observations: Comment
Numbers
A. Gas Penetration (TBH, PGPTH)? yes X no
B. Foreign Material (FMLJ)? yes X no
C. Areas of J-leg Non-contact (BLCNT)? yes X no
D. Vet Scot (S00T)? X yes no 1
Field Joint Insulation Part Observations:
E. Clevis Edge Unbonds > 0.10 in. Deep (DBOND)? yes X no
F. Clevis Insulation Crack/Carzing (CRAZE)? yes X no
Record Tang End Field Joint Insulation Measurements:
Degree Char Bondline
‘ , Location Depth* Contact**
S y (Bondline | 0° 3.05 in 1.15 in.
——=enpE? (har 90° 3.0 in. 1.201n
Depth) 180° 3.0in. 1.200n
270° 3.10 in 1.10 in
Max
Min

*  Char depth is to be measured from the inner diameter of the tang leg to the outbard edge of the

char layer.

*k Bondline contact is to be measured from the outboard edge of the char layer to the outboard extent

of contact.

Notes/Comments:
1. 0.30 in. - 0.60 in. deep full circumference.

2. Intermittent tang edge unbonds visible.
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Table A-17
RSRM-7A Igniter Boss Insulation Evaluation

Motor No.: RSRM-7A Date: 30 November 1989

Assessment Engineer(s): S. Hicken, J. Passman

Igniter Chamber/Igniter Boss Insulation Observations: Conment

Abnormal Insulation Erosion (INSER)?
Tears, Gouges, or Cuts (TEARS)?

Ply Separations or Delaminations (PLYSP)?
Blistering (BLSPT)?

Insulation Flashing (FLASH)?

Edge Unbonds (DBOND)?

Mmooy
B888448
|
3838888

Notes/Comments:

1. Small amount of loose flashing near 60° (1 in. circumference).

Table A-18
RSRM-7A Igniter Chamber Insulation Evaluation

Motor No.: RSRM-7A Date: 30 November 1989

Assessment Engineer(s): S. Hicken, J. Passman

Igniter Chamber/Igniter Boss Insulation Observations: Comment
Numbers

Abnormal Insulation Erosion (INSER)?
Tears, Gouges, or Cuts (TEARS)?

Ply Separations or Delaminations (PLYSP)?
Blistering (BLSPT)?’

i

R KX
8883

otes/Comments:
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Table A-19
RSRM-7A Igniter Adapter to Forward Dome Putty Evaluation

Motor No.: RSRM-7A Date: 30 November 1989

Assessment Engineer(s): S. Hicken, J. Passman

Igniter Putty Condition

1. Color? Variable X . Constant

2. Tack? Good X Nominal Poor
Comment
Numbers

Igniter Putty Observations:

A. Gas Penetration in Putty (TBH, PGPTH)? X yes no
B. Foreign Material in Putty (MMLJ)? yes X no
C. Voids in Putty (VOID)? . yes X no
D. Putty Failure Mode 0 % Adhesve (AFJFM) 100

Record the following if any of the above conditions exist:

Degree Degree
Condition Start Stop
(Observation Location Location Circumferential Axdial Radial
Code) (deg.) (deg.) Width (in.) Length (in.) Depth (in.)
PGPTH 332 332 0.20 at fwd edge
1.15 at aft edge
Notes/Comments:
1. Blowhole through the putty with gas to the seal at 332°.
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Table A-20

RSRM-7A Igniter Adapter to Igniter Chamber Putty Evaluation

Motor No.: RSRM-7A

Date: 30 November 1989

Assessment Engineer(s):

S. Hicken, J. Passman

Igniter Putty Condition

1. Color? Variable X Constant
2. Tack? X Good : Nominal Poor
Igniter Putty Observations:
A. Gas Penetration in Putty (TBH, PGPTH)? yes X no -
B. Foreign Material in Putty (FMLJ)? yes X no
C. Voids in Putty (WID)? . yes X no
D. Putty Failure Mode 0 X% Adhesve (AFJFM) 1 % Cohesive (CRADH)
Record the following if any of the above conditions exist:
Degree Degree
Condition Start Stop
(Observation Location Location Circumferential Adal Radial
Code) (deg.) (deg.) Width (in.) Length (in.) Depth (in.)
Notes/Comments:
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Table A-21
RSRM-7A Aft Segment Internal Insulation Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): J. Passman, S. Hicken

Segment Internal Insulation Observations: : : Comment

A. Abnormal Insulation Erosion (INSER)?

B. Tears, Gouges, or Cuts (TEARS)?

C. Ply Separations or Delaminations (PLYSP)?
D. Blistering (BLSPT)?

E. Abnormal Liner Pattern (ABLMR)?

F. NER Under CF/EPDM Exposed (INSER)?

4
[RERRE
| b
838888

O O] =

Notes/Comments:

1. A small amount of (open and unopen) blistering in the CF/EPIM was present intermittent.
Approximate number is 4-6. Worst case near 300° (1.75 in. long x 0.25 in. wide) and it was
open. All blisters were located in a region approx. 6-9 in. (surface measurement) forward of
remaining aft dome NBR insulation. No abnormal erosion occurred to the blisters or surrounding
-area.

2. Liner was not present, which is normal.

3. NBR was exposed under the CF/EPDM intermittent just aft of the remaining CF/EPDM to NBR
interface approx. 18-23 in. forward of boss. This is normal condition in this region.
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Table A-22
RSRM-7A Aft Segment NBR Inhibitor Height Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

NBR Inhibitor Observations (Other Than Tears): ' Comment
_ Numbers
A. Delaminations or Separations (PLYSP)? yes X no
B. Severe or Abnormal Erosion (INSER)? yes X no
Record NER Inhibitor Measurements:
Degree Location Radial Distance Degree Location Radial Distance
o° 4.5 in. 180° 7.75 in.
30° 4.5 in, 210° 7.5 in.
60° 5.0 in. ) 240° 8.5 in.
90° 4.5 in. 270° 4.5 in.
120° 5.5 in. 300° 4.5 in.
150° 6.0 in. 330° 4.5 in.
Max. inhibitor height =
Min. inhibitor height =
Notes/Comments:
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Table A-23
RSRM-7A Aft Segment NBR Inhibitor Tear Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

NBR Inhibitor Description Comment
Numbers

A. Radial Tears > 3 in. long (TEARS)? yes X no

B. Circumferential tears? yes X no

C. Tears exhibiting charring or erosion? yes X no

Record NBR Inhibitor Tear Measurements (if applicable, for radial tears > 3 in. long or circ. tears):

Degree Location Meas., "A"™* Meas, "B"* Comments (Charring, etc.)

* Measurements "A" and "B" are to measured
as shown and sketched below. ‘ 00°

Clevis 1.D.

0° 180°

270°

NJotes/Comments:
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Table A-24
RSRM-7A Aft Center Segment Internal Insulation Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): J. Passman

Segment Internal Insulation Observations: Comment

A. Abnormal Insulation Erosion (INSER)?

B. Tears, Gouges, or Cuts (TEARS)?

C. Ply Separations or Delaminations (PLYSP)?
D. Blistering (BLSPT)? :

[RXRE
-
B8B83

T

E. Abnormal Liner Pattern (ABLNR)? 1
Notes/Comments:
1. Liner present in normal condition 1-2 ft. forward of factory joint to NBR inhibitor.
Table A-25
RSRM-7A Aft Center Segment NBR Inhibitor Height Evaluation
Motor No.: RSRM-7A Date: 1 December 1989
Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt
NER Inhibitor Observations (Other Than Tears): Comment
Numbers
A. Delaminations or Separations (PLYSP)? yes X no 1
B. Severe or Abnormal Erosion (INSER)? yes X no
Record NER Inhibitor Measurements:
Degree Location Radial Distance Degree Location Radial Distance
0° 12.0 in. 180° 13.5 in.
30° 13.0 in. 210° 13.0 in.
60° 13.0 in. 240° 12.5 in.
90° 11.5 in. 270° 14.5 in.
120° 13.5 in. 300° 14.5 in.
150° 12.0 in. 330° 12.5 in.

Max. inhibitor height
Min. inhibitor height

Notes/Comments:

1. Missing chunks of inhibitor on inboard edge due to splashdown impact (See Figure on Table A-26).
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Table A-26

RSRM-7A Aft Center Segment NER Inhibitor Tear Evaluation

Motor No.: RSRM-7A

Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J.

Passman, D. Bartelt

NBR Inhibitor Description

A. Radial Tears > 3 in. Long (TEARS)?
B. Circumferential tears?

C. Tears exhibiting charring or erosion?

883

Comment

Record NBR Inhibitor Tear Measurements (if applicable, for radial tears > 3 in. long or circ. tears):

Degree Location Meas. "A"x

Meas. "B"x Comments (Charring, etc.)

* Measurements "A" and "B" are to measured

as shown and sketched below.

Clevis 1.D.

|

i

90°

270°

180°

Notes/Comments:
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Table A-27
RSRM-7A Aft Center Segment Stress Relief Flap Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J.- Passman, D. Bartelt

Stress Relief Flap Region Observations: Comment
Numbers
A. Abnormal CF/EPIM or NBR Erosion (INSER)? yes X no
B. Tears Gouges, or Cuts (TEARS)? yes X no
C. Ply Separations, Delaminations, or Voids (PLYSP)? yes X no
D. Abnormal/Unusual Missing Material (MISS)? yes X no
E. Castable Inhibitor Present? yes X no
Record Stress Relief Flap Measurements:
Erg, Location Axial Distance
o° 15.5 in. See Comment 1 below
90° 15.5 in.
lmo ]5.5 in.
270° 15.5 in.
Max. Missing (If Appl.)
Min. Missing (If Appl.)
Record Stress Relief Flap Tear Measurements (If Applicable):
Degree Location Measurement "A"* Measurement "B'*kk Comments (Charring, etc.)

*  Axial distance is to be measured from the tip of the tang to the aft edge of the flap.

**  Measurement "A" is to be taken from the tip of the tang to the aft edge of the flap.

*kkx Measurement "B" is to be taken from the aft edge of the flap to the forward edge of the tear.

Notes/Comments

1. Flap is eroded uniformly to flap bulb full circumference.
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Table A-28

RSRM-7A Forvard Center Segment Internal Insulation Evaluation

Motor No.: RSRM-7A

Date:

1 December 1989

Assessment Engineer(s): J. Passman

Segment Internal Insulation Observations: Comment
: Numbers
A. Abnormal Insulation Erosion (INSER)? yes X no
B. Tears, Gouges, or Cuts (TEARS)? yes X no
C. Ply Separations or Delaminations (PLYSP)? ' yes X no
D. Blistering (BLSPT)? yes X no
E. Abnormal Liner Patterm (ABLNR)? yes X no 1
Notes/Coments:
1. Liner present in normal copdition forward of factory joint to NBR inhibitor.
Table A-29
RSEM-7A Forvard Center Segment NER Inhibitor Height Evaluation
Motor No.: RSRM-J7A Date: 1 December 1989
Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt
NBR Inhibitor Observations (Other Than Tears): Comment
Numbers
A. Delaminations or Separations (PLYSP)? yes X no
B. Severe or Abnormal Erosion (INSER)? yes X no
Record NBR Inhibitor Measurements:
Degree Location Radial Distance Degree Location Radial Distance
0° 24.5 in. 180° 25.25 in.,
30° 25.0 in. 210° 25.5 in.
60° 26.5 in. 240° 24.5 in.
90° 27.5 in. 270° 23.75 in.
120° 26.25 in. 300° 24.0 in.
: 150° 26.75 in. 330° 25.0 in.
|
| Max. inhibitor height =
! Min. inhibitor height =
Notes/Comments:
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Table A-30
RSRM-7A Forward Center Segment NBR Inhibitor Tear Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment BEngineer(s): S. Hicken, J. Passman, D. Bartelt

NBR Inhibitor Description Comment
Numbers
A. Radial Tears > 3 in. Long (TEARS)? X yes no See Below
B. Circumferential tears? yes X no
C. Tears exhibiting charring or erosion? yes X no

Record NBR Inhibitor Tear Measurements (if applicable, for radial tears > 3 in. long or circ. tears):

Degree Location Meas. "A"* Meas. "B"* Comments (Charring, etc.)
10 14.5 in. 7.5 1in,
40 19.0 in, 5.5 in.
70 18.5 in. 6.5 in,
87 17.5 in. 8.5 in.
104 20.0 in. 6.0 in.
128 14.75 in. 10.5 in.
244 12.5 in. 11.75 in.
01 18.0 in. 5.0 in.
327 15.5 in. 9.0 in.

* Measurements "A" and "B" are to measured
as shown and sketched below.

Clevis 1.D.
ﬁ -

270°

Notes/Comments:
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Table A-31
RSRM-7A Forward Center Segment Stress Relief Flap Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

Stress Relief Flap Region Observations: Comment
Numbers
A. Abnormal CF/FPIM or NBR Erosion (INSER)? yes X no 1
B. Tears Gouges, or Cuts (TEARS)? yes X no
C. Ply Separations, Delaminations, or Voids (PLYSP)? yes X no
D. Abnormal/Unusual Missing Material (MISS)? yes X no
E. Castable Inhibitor Present? yes X no
Record Stress Relief Flap Measurements:
Degree Location Axial Distance
0° 10.5 in.
90° 10.5 in.
180° 11.5 in.
270° 11.5 in.
Max. Missing (If Appl.)
Min. Missing (If Appl.) 186 6.5 in.
Record Stress Relief Flap Tear Measurements (If Applicable):
Degree Location Measurement "A'"k* Measurement "B"%%k Comments (Charring, etc.)

*  Axial distance is to be measured from the tip of the tang to the aft edge of the flap.
** Measurement "A" is to be taken from the tip of the tang to the aft edge of the flap.
*** Measurement "B" is to be taken from the aft edge of the flap to the forward edge of the tear.

Notes/Comments: .

1. Blistc.s noted in carbon fiber EPDM (54°-80°) ( 4 in. - 9 in. axially forward of tang).
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Table A-32
RSRM-7A Forvard Segment Internal Insulation Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): J. Passman

Segment_Internal Insulation Observations: Comment

A. Abnormal Insulation Erosion (INSER)?

B. Tears, Gouges, or CQuts (TEARS)?

C. Ply Separations or Delaminations (PLYSP)?
D. Blistering (BLSPT)? )

[RERL
aas
23888

T

E. Abnormal Liner Pattern (ABINR)? 1
Notes/Comments:
1. Eleven star liner pattem evident just aft of cylinder to cylinder factory joint.
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Table A-33
RSRM-7A Forward Segment Stress Relief Flap Evaluation

Motor No.: RSRM-7A Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

Stress Relief Flap Region Observations: Comment
Numbers
A. Abnormal CF/EPIM or NBR Erosion (INSER)? yes X no
B. Tears Gouges, or Cuts (TEARS)? yes X no
C. Ply Separations, Delaminations, or Voids (PLYSP)? yes X no
D. Abnormal/Unusual Missing Material (MISS)? yes X no
E. Castable Inhibitor Present? yes X no

Record Stress Relief Flap Measurements:

H

Degree Location Axial Distance
o° 7.0 in.
90° 3.5 in.
180° ' 3.5 in.
270° 3.5 in. (full flap remaining)

Max. Missing (Tf Appl.)
Min. Missing (If Appl.)

Record Stress Relief Flap Tear Measurements (If Applicable):

Degree Location Measurement "A'"i* Measurement "B'"*¥k Comments (Charring, etc.)

*  Axial distance is to be measured from the tip of the tang to the aft edge of the flap.
*%* Measurement "A" is to be taken from the tip of the tang to the aft edge of the flap.
*i* Measurement "B" is to be taken from the aft edge of the flap to the forward edge of the tear.

Notes/Conments:

A TWR-17546 Vol. III

Page 153




“1BER

CODE

D HOUSING

99-01
99-02
99-03
99-04
99-05
99-06
99-07
99-08

99-09

99-10

01-01
01-02
01-03

01-04

‘T SEG

197-03

197-02

197-01

193-04

193-03

193-02

493-01

493-08
493-07
493-06
493-05
470-01
470-02
511-02
496-05

496-06

00

00

00

00

00

00

00

00

00

00

00

00

00

00

33

32

31

25

24

23

22

21

20

19

18

00

00

00

00

00

SEGMENT

3333333383

8

g 3

FXD

FXD

5 5

g

53535355335

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

HOUSING

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

PHOTOGRAPHS SORTED BY: 25-Jul-1990

SEGMENT, . PHOTO CODE, JOINT, SEGMENT END, NEGATIVE # Page 1
FOR RSRM-7A
)
SEGMENT DEG
JOINT END Loc COMMENT

N/A N/A 0 NOZZLE OVERALL

N/A N/A 45 NOZZLE OVERALL

N/A N/A 90 NOZZLE OVERALL

N/A N/A 135 NOZZLE OVERALL

N/A N/A 180 NOZZLE OVERALL

N/A N/A 225 NOZZLE OVERALL

N/A /A 270 NOZZLE OVERALL

N/A N/A 315 NOZZLE OVERALL

N/A N/A 187 FIXED HOUSING INSULATION FORWARD TIP
W/O AND SLAG i

N/A N/A 284 PIXED HOUSING INSULATION FORWARD TIP
W/0 AND SLAG

N/A N/A 0 NOZZLE OVERALL

N/A N/A 90 NOZZLE OVERALL

N/A N/A 180 NOZZLE OVERALL

N/A N/A 270 NOZZLE OVERALL

NOZZLE/CASE JNT AFT DOME 240-0 NOZZLE BOSS, AFT DOME, AND CYLINDER
REGION

NOZZLE/CASE JNT AFT DOME 120-240 NOZZLE POSS, AFT DOME, AND CYLINDER
REGION

NOZZLE/CASE JNT AFT DOME 0-120 NOZZLE BOSS, AFT DOME, AND CYLINDER
REGION

AFT FIELD JNT CLEVIS 240-0 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION

AFT FIELD JNT CLEVIS 120-240 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION

AFT FIELD JNT CLEVIS 0-120 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION

AFT FIELD JNT CLEVIS 360 INTERNAL INSULATION, NBR INHIBITOR,

AND CYLINDER REGION

APT FIELD JNT TANG 240-0 FLAP, CYLINDER REGION, AND TANG
AFT FIELD JNT TANG 120-240 FLAP, CYLINDER REGION, AND TANG
AFT FIELD JNT TANG 0-120 FLAP, CYLINDER REGION, AND TANG
AFT FIELD JNT TANG 360 FLAP, CYLINDER REGION, AND TANG
STIFF/STIFF FACT JNT N/A 270 WEATHERSEAL UNBOND
STIFF/STIFF FACT JINT N/A 270 WEATHERSEAL UNBOND
STIFF/STIFF FACT JNT N/A 270 AFT SEGMENT WEATHERSEAL UNBOND
N/A AFT DOME 0-120 AFT DOME
N/A APT DOME 120~240 AFT DOME
RSRM-7A INSULATION POSTFIRE PHOTOGRAPH LIST
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96-07

96-08

T CTR

94-04
82-12
94-03
182-11
194-02
182-10
194-01

)82-09

D CTR
194-08
182-08
194-07
)82-07
194-06
)82~06
194-05

489-10
489-09
489-08

489-07

WD SEG
489-06
489-05
489-03
489-02

489-01

SEG

SEG

00

00

17

17

16

16

15

15

14

14

13

13

12

12

11

11

10

09

08

07

06

05

04

03

02

01

SEGMENT

5
3

3
3

33333333
33343334

3 3
3

3

33333

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

N/A

N/A

3

199399333 3

3 3

3

33333

FIELD

FIELD

FIELD

PIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

FIELD

JOINT

g

13494835844

i 4

3

144 4§

PHOTOGRAPHS SORTED

BY:

25-Jul-1990

SEGH!!NT,I PHOTO CODE, JOINT, SEGMENT END, NEGATIVE # Page 2
FOR RSEM-TA
SEGMENT DEG
END Loc COMMENT
AFT DOME 120-240 AFT DOME
AFT DOME 240-0 AFT DOME
CLEVIS 240-0 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION
CLEVIS 240-0 CLEVIS, NBR INHIBITOR, AND CYLINDER
- REGION
CLEVIS 120-240 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION
CLEVIS 120-240 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION
CLEVIS 0-120 CLEV1IS, NBR INHIBITOR, AND CYLINDER
REGION .
CLEVIS 0-120 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION
CLEVIS 360 INTERNAL INSULATION, NBR INHIBITOR,
AND CYLINDER REGION
CLEVIS 360 INTERNAL INSULATION, NBR INHIBITOR,
AND CYLINDER REGION
TANG 240-0 FLAP, CYLINDER REGION, AND TANG
TANG 240-0 FLAP, CYLINDER REGION, AND TANG
TANG 120-240 FLAP, CYLINDER REGION, AND TANG
TANG 120-240 FLAP, CYLINDER REGION, AND TANG
TANG 0-120 FLAP, CYLINDER REGION, AND TANG
TANG 0-120 FLAP, CYLINDER REGION, AND TANG
TANG 360 FLAP, CYLINDER REGION, AND TANG
CLEVIS 240-0 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION
CLEVIS 120-240 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION
CLEVIS 0-120 CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION
CLEVIS 360 INTERNAL INSULATION, NBR INHIBITOR,
AND CYLINDER REGION
TANG 240-0 FLAP, CYLINDER REGION, AND TANG
TANG 120-240 FLAP, CYLINDER REGION, AND TANG
TANG 0-120 FLAP, CYLINDER REGION, AND TANG
TANG 360 INTERNAL INSULATION AND TANG
FWD DOME 360 FORWARD DOME AND CYLINDER REGION
Table A-34 (Cont) , .
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PHOTOGRAPHS SORTED BY: 25-Jul-1990

SEGMENT, PHOTO CODE, JOINT, SEGMENT END, NEGATIVE # Page 3
FOR RSRM-TA
1)

£G PHOTO SEGMENT DEG ,

MBER CODE SEGMENT JOINT END Loc COMMENT

32-01 00 FWD SEG IGNITER/CASE JNT FWD DOME 360 FORWARD DOME PRIOR TO IGNITER
REMOVAL

82-02 00 WD SEG IGNITER/CASE JNT FWD DOME 360 FORWARD DOME PRIOR TO IGNITER
REMOVAL

83-07 00 WD SEG IGNITER/CASE JNT FWD DOME 360 FORWARD DOME AFTER IGNITER REMOVAL

08-01 00 FWD SEG N/A FWD DOME 0-90 IGNITER BOOT REMOVED FROM FORWARD
DOME

08-02 00 FWD SEG N/A : PWD DOME 90-180 IGNITER BOOT REMOVED FROM FORWARD
DOME

0803 00 . FWD SEG N/A FWD DOME 180-270 IGNITER BOOT REMOVED FROM FORWARD
DOME

08-04 00 FWD SEG N/A FWD DOME 270-0 IGNITER BOOT REMOVED FROM FORWARD
DOME

10805 00 FWD SEG N/A FWD DOME 360 IGNITER BOOT REMOVED FROM FORWARD
DOME

96-04 00 FWD SEG N/A N/A 360 IGNITER BOOT INSULATION

NITER

83-03 00 IGNITER N/A N/A 0 IGNITER

183-04 00 IGNITER N/A N/A 180 IGNITER

183-05 00 IGNITER "N/A N/A 332 PUTTY BLOWHOLE

183-06 00 IGNITER N/A N/A 332 PUTTY BLOWLOLE

184-03 00 IGNITER N/A N/A IGNITER NOZZLE INSERT

186-07 00 IGNITER N/A N/A 360 PUTTY ON ADAPTER SURFACE
INTERMITTENT

187-03 00 IGNITER N/A N/A 360 IGNITER ADAPTER PLATE

187-04 00 IGNITER N/A N/A 360 IGNITER CHAMBER

**END OF REPORT***
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Table B-1

RSRM-7B Aft Dome Factory Joint Weatherseal Evaluation

Motor No.: RSRM-/B Date: 26 November 1989

Assessment BEngineer(s): S. Hicken, T. Morgan

Comment
Factory Joint Veatherseal Observations: Numbers
A. Charred/Heat Affected Material (HTAFF)? yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Vater Impact (TPSDM)?
D. Insulation to Case Unbonds (DEBND)? yes X no
E. Evidence of Water Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
1. Normal heat effects in 270° region.
TWR-17546 Vol. III
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Table B-2

RSRM-7B Aft Segment Stiffener to Stiffener Factory Joint Weatherseal Evaluation

Motor No.: RSRM-/B Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Factory Joint Weatherseal Observations: Numbers
A. Charred/Heat Affected Material (HTAFF)? X yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Vater Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSIM)? .
D. Insulation to Case Unbonds (DEBND)? yes X no
E. Evidence of Water Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
1. Normal heat effects in 270° region.
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Table B-3
RSRM-7B Aft Segment ET Attach to Stiffener Factory Joint Weatherseal Evaluation

Motor No.: RSRM-7B Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

‘ Comment
Factory Joint Weatherseal Observations: _ Numbers
A. Charred/Beat Affected Material (HTAFF)? X yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Vater Impact (TPSDM)?
D. Insulation to Case Unbonds (DEBND)? yes X m
E. Evidence of Vater Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
1. Normal light heat effects in 270° region.
Table B4
RSRM-7B Aft Center Segment Factory Joint Weatherseal Evaluation
Motor No.: RSRM-7B Date: 26 November 1989
Assessment Engineer(s): S. Hickm‘, T. Morgan
Comment
Factory Joint Veatherseal Observations: Numbers
A. Charred/Heat Affected Material (HTAFF)? yes X no
B. Insulation Damage/Missing Material Not __ _ Yyes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
'C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Case Unbonds (DEBRND)? yes X no
E. Evidence of Water Leakage From Factory yes X no
Joint (VWATER)?
Notes/Comments:
A TWR-17546 Vol. III
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Table B-5

RSRM-7B Forvard Center Segment Factory Joint Weatherseal Evaluation

Motor No.: RSRM-7B Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Factory Joint Weatherseal Observations: 4 Numbers
A. Charred/Heat Affected Material (HTAFF)? yes X m
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to X yes no 1
Reentry/Debris/Water Impact (TPSIM)?
D. Insulation to Case Unbonds (DERND)? yes X no
E. Evidence of Water Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
1. Missing material at 270° on aft edge. Measures approx. 2 in. cire. by 1 in. long.
A TWR-17546 Vol. III

Page 161




Table B-6
RSRM-7B Forward Segment Cylinder to Cylinder Factory Joint Veatherseal Evaluation

Motor No.: RSM—?B Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Factory Joint Weatherseal Observations: Numbers
. A. Charred/Heat Affected Material (HTAFF)? yes X no
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Vater Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Vater Impact (TPSIM)?
D. Insulation to Case Unbonds (DEBND)? X yes no 1
E. Evidence of Water Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:

1. Three edge separations:
One at 160° on forvard edge 1 in. to 1.5 in. deep, 14 in. circ., open 0.1 in., paint missing
forward of weatherseal. Missing paint measures 2.4 in. long by 5 in. cire. and 3.25 in. long by
7 in. cire.

One at 210° on aft edge 0.6 in. long by 1 in. circ. Adhesive failure at Chemlok 205 to case.

One unbond at 135° 11 in. circ. on forward edge 0.1 in. deep.
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Table B-7
RSRM-7B Forward Dome Factory Joint Weatherseal Evaluation

Motor No.: RSRM-7B Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Factory Joint Veatherseal Observations: Numbers
A. Charred/Beat Affected Material (HTAFF)? yes X no
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Demege/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSIM)?
D. Insulation to Case Unbonds (DEBND)? yes X no
E. Evidence of Vater Leakage From Factory yes X no
Joint (WATER)?
Notes/Comments:
Table B-8
RSRM-7B Aft Stiffener Ring TPS Evaluation
Motor No.: RSRM-/B Date: 26 November 1989
Assessment Engineer(s): S. Hicken, T. Morgan
_ Comment
Stiffener Ring/Stiffener Stub Insulation Observations: Numbers
A. Charred/Beat Affected Material (HTAFF)? X yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSIM)?
D. Insulation to Stiffener Ring/Stiffener yes X no
Stub Unbonds (DEBND)?
Notes/Comments:
1. Normal heat effects in 270° region. Blisters (heat effect) on outboard face at 270°.
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Table B-9
RSRM-7B Center Stiffener Ring TPS Evaluation

Motor No.: RSRM-7B Date: 26 November 1989

Assessment Bngineer(s): S. Hicken, T. Morgan

Comment
Stiffener Ring/Stiffener Stub Insulation Observations: Numbers

A. Charred/Heat Affected Material (HTAFF)? X yes no 1

B. Insulation Damage/Missing Material Not
Due to Reentry/Debris/Water Impact (TPSVD)?

[
8

C. Insulation Damege/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)? '

D. Insulation to Stiffener Ring/Stiffener yes X no
Stub Unbonds (DEBND)?

Notes/Comments:
1. Normal heat effects in 270° region.

Table B-10
RSRM-7B Forward Stiffener Ring TPS Evaluation

Motor No.: RSRM-7B Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Stiffener Ring/Stiffener Stub Insulation Observations: Numbers

A. Charred/Heat Affected Material (HTAFF)? X yes no 1

B. Insulation Damage/Missing Material Not
Due to Reentry/Debris/Water Impact (TPSVD)?

[
g

C. Insulation Damage/Missing Material Due to ys X no
Reentry/Debris/Vater Impact (TPSDM)?

D. Insulation to Stiffener Ring/Stiffener yes X no
Stub Unbonds (DEBND)?

Notes/Comments:

1. Normal heat effects in 270° region.
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Table B-11
RSRM-7B Forward Stiffener Stub TPS Evaluation

Motor No.: RSRM-/B Date: 26 November 1989

Assessment Engineer(s): S. Hicken, T. Morgan

Comment
Stiffener Ring/Stiffener Stub Insulation Observations: ’ Numbers
A. Charred/Heat Affected Material (HTAFF)? X yes no 1
B. Insulation Damage/Missing Material Not yes X no
Due to Reentry/Debris/Water Impact (TPSVD)?
C. Insulation Damage/Missing Material Due to yes X no
Reentry/Debris/Water Impact (TPSDM)?
D. Insulation to Stiffener Ring/Stiffener yes X no

Stub Unbonds (DEEND)?

Notes/Conments:

1. Normal heat effects in 270° region. KA repair of outboard edge vas broken off intermittently
around the circumference.
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Table B-12
RSRM-7B Nozzle to Case Joint Insulation Evaluation

Motor No.: RSRM-7B Date: 2 December 1989

Assessment Fngineer(s): J. Passman, S. Hicken

Nozzle to Case Joint Observations: v Conment
Numbers
A. Gas Penetration in Polysulfide (TBH,PGPTH)? yes X no
B. Foreign Material in Polysulfide (FMLJ)? yes X no
C. Voids in Polysulfide (VOID)? yes X no
D. Polysulfide Porosity (PSPOR)? X yes no 1
E. Polysulfide Extrusion Past Wiper O-ring (PSEX)? yes X no 2
F. Polysulfide Failure Mode? 10 % Adhesive to NER 89 % Cohesive (CRADH)

1 % Adhesive to CCP

————

Nozzle to Case Joint Insulation Part Observations:

G. Aft Dome Edge Unbonds (DBOND)? yes X no
H. Baffle Torn (DBAFL)? yes X no 3
Record Aft Dome End Nozzle to Case Joint Insulation Measurements:
L Degree Depth Depth -  Depth
Location (1)* (2)** (3)*kk
0° 6.75 in 5.95 in. 5.60 in
90° 7.00 in 6.10 in. 5.60 in
180° 7.00 in 6.10 in. 5.70 in
270° 7.00 in 6.05 in. 5.70 in
Max
Min

* Depth(l)istobemasuredfmntheaftfaceoftheaftdmetotheedgeofthereminingmterial

ok Depth(Z)istobemeasuredfruntheaftfaceoftheaftdanetomeimoardedgEOftheheat
affected polysulfide

Ik Depth(3)istobemsmmedfrantheaftfaeeofﬂxeaftdouetothewtboardedgeoftheheat
affected polysulfide

Notes/Comments:
1. Slight porosity showing in the polysulfide in the step region.

2. Polysulfide showing past wiper, only at vent slot locations; normal condition due to large
amount of polysulfide in joint.

3. Baffle vas not torn (prefire IR condition as a result of nozzle removal repaired). Baffle was
pulled up at the CF/EPIM to NBR bondlines full circ. It vas pulled aft all the way back to the
polysulfide as indicated by black marks on the adhesive. This is a result of disassembly where
excess charred polysulfide on the fixed housing caught on the baffle at disassembly.
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Table B-13
RSRM-7B Nozzle to Case Joint Vent Slot Fill

Motor No.: RSRM-7B Date: 2 December 1989

Assessment Engineer(s): J. Passman, S. Hicken

Degree % Slot Degree X Slot Degree % Slot
Location Fill _ Location Fill Location Fill
0.0° 100 122.4° 80 244.8° . 90
7.2° 100 129.6° 100 252.0° 60
14.4° 100 136.8° 80 259.2° 100
21.6° 100 144.0° 95 266.4° 30
28.8° 100 151.2° 50 273.6° 70
36.0° 100 158.4° 100 280.8° 60
43.2° 100 165.6° 100 288.0° 100
50.4° 100 172.8° 100 295.2° 60
57.6° 100 . 180.0° 100 302.4° 50
64.8° 100 187.2° 100 - 309.6° 100
72.0° 100 194.4° 100 316.8° 60
79.2° 100 202.6° 100 324.0° 50
86.4° 100 208.8° 50 331.2° 100
93.6° 80 216.0° 60 338.4° 60
100.8° 60 223.2° 100 345.6° 40
108.0° 60 230.4° 30 352.8° 100

115.2° 100 237.6° 100 -
Average = 84% 0 of 50 slots had O% £ill

E slots had 100% fill
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Table B-14
RSRM-7B Aft Field Joint Insulation Evaluation

Motor No.: RSRM-7B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

Field Joint Insulation Joint Observations: ' Comment
Numbers
A. Gas Penetration (TBH, PGPTH)? yes X no
B. Foreign Material (FMLJ)? yes X no 1
C. Areas of J-leg Non-contact (BLONT)? yes X no
D. Wet Soot (SO0T)? X yes no 5,3
Field Joint Insulation Part Observations:
E. . Clevis Edge Unbonds > 0.10 in. Deep (DBOND)? yes X no
F. (Qlevis Insulation Crack/Carzing (CRAZE)? X yes no 4
Record Tang End Field Joint Insulation Measurements:
Degree Char Bondline
location Depth* Contact**
R i .
) M Gomaime ¥ 0° 2.85 in.  0.80 in
ontact**) (Char 90° 2.90 in. 0.95 in
: ! Depth*) 180° 2.90 in. 0.95 in
{ 270° 2.88 in. 1.15 in

Max
Min

* (lm'depthistobemeasuredfrantheimerdianeterofthetanglegtothewtbaxﬂedgeofthe
char layer.

ok Bmdlineeontactistobemeasu.:redfmnthewtboaxﬂedgeofthednrlayertothewtboardextmt
of contact.

Notes/Conments:
1. Tape adhesive residue intermittent full circunference on clevis insulation.
2. Water line smuge marks 286°-296° and 246°-254° due to disassembly.
3. 0.20 - 0.70 in. intermittent full circumference. Maximm condition 182° - 176° 0.90.

4. 0°, 10°-14°, 35°-42°, 52°, 82°-100°, 165°, 224°, 342°-338° cracks in radius region of clevis
insulation.
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Table B-15
RSRM-7B Center Field Joint Insulation Evaluation

Motor No.: RSRM-7B

Date: 1 December 1989

Assessment Engineer(s):

S. Hicken, J. Passman, D. Bartelt

Field Joint Insulation Joint Observations: Comment
] Numbers
A. Gas Penetration (TBH, PGPTH)? yes X no
B. Foreign Material (FMLJ)? yes X no 1
C. Areas of J-leg Non-contact (BLONT)? yes X no
D. Wet Soot (SOQT)? X yes - no 2
Field Joint Insulation Part Observations:
E. Clevis Edge Unbonds > 0.10 in. Deep (DBOND)? yes X no
F. Clevis Insulation Crack/Carzing (CRAZE)? X yes no 3
Record Tang End Field Joint Insulation Measurements:
Degree Char Bondline
' Location Depth* Contact**
- J (Bondiine | 0° 3.10 in.  1.25 in.
F j——enpe™) (Char 90° 3.00in. 1.5 in.
t"’ ) 180° 3.5 . 1.0 _in.
270° 3.10 in 1.15 in.
Max
Min
* (hardepthistobemeasuredfrantheirmerdiameterofthetanglegtotheoutbaxdedgeofthe
char layer. '
** Bondline contact is to be measured from the outboard edge of the char layer to the outboard extent
of contact.
Notes/Comments:
1. Clevis edge separation repair adhesive noted on insulation surface 2.1 in. from tip of clevis at

260°, 265°, 292°, 295°, 296°, and 298°.

2. Maximm condition 1.35 in. at 166°-182°, 0.30 in. - 0.70 in. full circumference.

3. Intermittent from 30°-180°-250°.
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Table B-16
RSRM-7B Forward Field Joint Insulation Evaluation

Motor No.: RSRM-7B Date:

1 December 1989

Assessment Engineer(s):

S. Hicken, J. Passman, D. Bartelt

Field Joint Insulation Joint Observations: Comment
' Numbers
A. Gas Penetration (TBH, PGPTH)? yes X no
B. Foreign Material (FMLJ)? yes X no 1
C. Areas of J-leg Non-contact (BLONT)? yes X no
D. Wet Soot (SOOT)? X yes no 2
Field Joint Insulation Part Observations:
E. Clevis Edge Unbonds > 0.10 in. Deep (DBOND)? yes X m
F. Clevis Insulation Crack/Carzing (CRAZE)? X yes no 3
Record Tang End Field Joint Insulation Measurements:
Degree Char Bondline
[ { Location Depth* Contact**
Bondli
R atact=*) (C,T,a, 0° 3.20 in.  1.05 in.
Deplh‘) %o 3019 inc 1-(5 in.
180° 3.20 in. 1.10 in.
270° 3.15 in. 1.25 in.

Max
Min

* (l'nrdepthistobemeamredfmntl‘neimerdiameterofthetanglegtotheoutbardedgeofthe

char layer.

#% Bondline contact is to be measured from the outboard

of contact.

edge of the char layer to the outboard extent

Notes/Comments:

1. Masking tape residue on clevis leg insulation.

2. 0.30 in. - 0.50 in. deep full circumference. (Max. 0.80 at 134°)

3. Crack exists intermittently around circumference form 300°-0°-220°. Not open and did not affect

function of the joint (prefire P.R. condition).
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Table B-17
RSRM-7B Igniter Boss Insulation Evaluation

Motor No.: RSRM-/B Date: 30 November 1989

Assessment Engineer(s): S. Hicken, J. Passman

Igniter Chamber/Igniter Boss Insulation Observations: Comment

A. Abnormal Insulation Erosion (INSER)?

B. Tears, Gouges, or Cuts (TEARS)?

C. Ply Separations or Delaminations (PLYSP)?
D. Blistering (BLSPT)?

E. Insulation Flashing (FLASH)?

F. Edge Unbonds (DBOND)?

jidide
A b
838888

1T

lotes/Comments:

5

1. Intermittent loose flashing between 200°-270°-20°. Maximm length of 0.075

Table B-18
RSRM-7B Igniter Chamber Insulation Evaluation

Motor No.: RSRM-/B Date: 30 November 1989

Assessment Engineer(s): S. Hicken, J. Passman

Igniter Chamber/Igniter Boss Insulation Observations: Comment

A. Abnormal Insulation Erosion (INSER)?

B. Tears, Gouges, or Cuts (TEARS)?

C. Ply Separations or Delaminations (PLYSP)?
D. Blistering (BLSPT)?

'><|><

1]

[ X%

s

>
83388

otes/Conments:
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Table B-19
RSRM-7B Igniter Adapter to Forward Dome Putty Evaluation

Motor No.: RSRM-7B Date: 30 November 1989

Assessment Engineer(s): S. Hicken, J. Passman

Igniter Putty Condition

1. Color? Variable X Constant
2. Tack? Good X Nominal Poor
Comment
Igniter Putty Observations: Numbers
A. Gas Penetration in Putty (TBH, PGPTH)? yes X no
B. Foreign Material in Putty (FMLJ)? yes X no
C. Voids in Putty (WID)? . yes X no
D. Putty Failure Mode 0 % Adhesve (AFJFM) 100 % Cohesive (CRADH)
Record the following if any of the above conditions exist:
Degree Degree
Condition Start Stop
(Observation Location Location Circumferential Adal Radial
Code) (deg.) (deg.) Width (in.) Length (in.) Depth (in.)
Notes/Comments:
1. Putty was present up to and intermittently on the adapter.
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Table B-20
RSRM-7B Igniter Adapter to Igniter Chamber Putty Evaluation

Motor No.: RSRM-/B Date: 30 November 1989

Assessment Engineer(s): S. Hicken, J. Passman

Igniter Putty Condition

1. Color? Variable X Constant
2. Tack? Good X Nominal Poor

——
——————

Igniter Putty Observations:

A. Gas Penetration in Putty (TBH, PGPTH)? X yes no 1
B. Foreign Material in Putty (PMLJ)? yes X no
C. Voids in Putty (WID)? . yes X no
D. Putty Failure Mode 0 % Adhesve (AFJFM) 100 % Cohesive (CRADH)
Record the following if any of the above conditions exist:
Degree Degree
Condition Start Stop
(Observation Location Location Circumferential Axial Radial
Code) (deg.) (deg.) Width (in.) Length (in.) Depth (in.)
PGPTH 0.525 at aft edge
0.50 at £id edge
Notes/Comments:
1. Blowhole at 340°. Soot in putty from 315° to 350°.
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Table B-21
RSRM-7B Aft Segment Internal Insulation Evaluation

Motor No.: RSRM-/B Date: 1 December 1989

Assessment Engineer(s): J. Passman, S. Hicken

Segment Internal Insulation Observations: Comment
Numbers
A. Abnormal Insulation Erosion (INSER)? yes X no
B. Tears, Gouges, or Cuts (TEARS)? X yes no 1
C. Ply Separations or Delaminations (PLYSP)? yes X no
D. Blistering (BLSPT)? yes X no 2
E. Abnormal Liner Pattern (ABLNR)? yes X no 3
F. NBR Under CF/EPDM Exposed (INSER)? X yes no 4

lotes/Comments:

1. Scratches and scuff marks from splashdown debris impact 0°-45° from dome factory joint to NER
inhibitor. Small cut with peeled up insulation in the CF/EPIM in the aft dome at 215°, located
15 in. forward of nozzle boss measuring 3.1 in. circ. x 2.7 in. long. Triangular in shape with
peeled up insulation ~ 0.05 in. thick. Scrapes were present indicating debris impact caused
this.

2. No blisters were present in aft dome CF/EFDM.

3. No liner present which is normal.

. 4. NBR under CF/EPIM was exposed in 4-5 places throughout circunference just aft of the remaining
CF/EPIM to NBR interface; approx. 15-20 in. from boss. This is normal condition.
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Table B-22
RSRM-7B Aft Segment NBR Inhibitor Height Evaluation

Motor No.: RSRM-7B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

NER Inhibitor Observations (Other Than Tears): Comment
Numbers
A. Delaminations or Separations (PLYSP)? yes X no
B. Severe or Abnormal Erosion (INSER)? yes X no
Record NBR Inhibitor Measurements:
Degree Location Radial Distance Degree Location Radial Distance
0° 8.5 in. 180° ' 6.0 in
30° 7.0 in. 210° 5.0 in
60° 7.5 in. 240° 5.5 in
90° 5.5 in. 270° 4.5 in
120° 3.5 in. 300° 7.5 in
150° 4.0 in. 330° 9.0 in
Max. inhibitor height =
Min. inhioitor height =
Notes/Comments:
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Table B-23
RSRM-7B Aft Segment NER Inhibitor Tear Evaluation

Motor No.: RSRM-7B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

NBR Inhibitor Description Comment
Numbers

A. Radial Tears > 3 in. Long (TEARS)? yes X no

B. Circumferential tears? yes X no

C. Tears exhibiting charring or erosion? yes X no

Record NBR Inhibitor Tear Measurements (if applicable, for radial tears > 3 in. long or circ. tears):

Degree Location Meas. "A"x Meas. "B"* _ Comments (Charring, etc.)

* Measurements "A" and "B" are to measured
as shown and sketched below.

20°
Clevis 1.D.
‘<
0° 180°

270°

Notes/Comments:
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Table B-24

RSRM-7B Aft Center Segment Internal Insulation Evaluation

Motor No.: RSRM-7B

Date:

1 December 1989

Assessment Engineer(s): J. Passman

Segment Internal Insulation Observations: Comment
Numbers
A. Abnormal Insulation Erosion (INSER)? yes X no
B. Tears, Gouges, or Cuts (TEARS)? X yes no 1
C. Ply Separations or Delaminations (PLYSP)? yes X no
D. Blistering (BLSPT)? yes X no
E. Abnormal Liner Pattern (ABLNR)? yes X no 2
lotes/Comments:
1. Scratches and scuff marks from gplashdown debris impact 0°-30° full length of segment.
2. Liner present normally 2-3 ft. forvard of factory joint to NBR inhibitor.
Table B-25
RSRM-7B Aft Center Segment NBR Inhibitor Height Evaluation
Motor No.: RSRM-7B Date: 1 December 1989
Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt
NBR Inhibitor Observations (Other Than Tears): Comment
Numbers

A. Delaminations or Separations (PLYSP)? yes X no

B. Severe or Abnormal Erosion (INSER)? yes X no
Record NBR Inhibitor Measurements:

Degree Location Radial Distance Degree Location Radial Distance
o° 14.0 in. 180° 12.5 in.
30° 14.% in. 210° 14.0 in.
60° 15.0 in. 240° 13.5 in.
90° 12.5 in. 270° 13.0 in.

120° 11.0 in. 300° 15.0 in.
150° 12.5 in. 330° 13.0 in.
Max. inhibitor height =
Min. inhibitor height =
Notes/Comments:
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Table B-26
RSRM-7B Aft Center Segment NER Inhibitor Tear Evaluation

Motor No.: RSRM-/B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

NBR Inhibitor Description Comment
Numbers

A. Radial Tears > 3 in. Long (TEARS)? X yes no See Below

B. Circumferential tears? yes X no

C. Tears exhibiting charring or erosion? yes X no

————

Record NBR Inhibitor Tear Measurements (if applicable, for radial tears > 3 in. long or circ. tears):

Degree Location Meas. "A"X | Meas. "B"* Comments (Charring, etc.)
9 10.0 in. 4.5 in.
18 . ’ 10.5 in, 4.0 in.

* Measurements "A" and "B" are to measured ' R
as shown and sketched below. _ 00°

Clevis 1.D.

180°

270°

lotes/Comments:
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Table B-27
RSRM-7B Aft Center Segment Stress Relief Flap Evaluation

Motor No.: RSRM-7B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

Stress Relief Flap Region Observations: , Comment
Numbers
A. Abnormal CF/EPIM or NBR Erosion (INSER)? yes X no
B. Tears Gouges, or Cuts (TEARS)? yes X no
C. Ply Separations, Delaminations, or Voids (PLYSP)? yes X no
D. Abnormal/Unusual Missing Material (MISS)? ‘ yes X no
E. Castable Inhibitor Present? yes X no
Record Stress Relief Flap Measurements:
Degree Location Axial Distance
0° 16.0 in. See Comment 1 below
90° 16.0 in.
180° 16.0 in.
270° 16.0 in.

Max. Missing (If Appl.)
Min. Missing (If Appl.)

Record Stress Relief Flap Tear Measurements (If Aéplimble):

Degree Location Measurement "A"** Measurement "B''ox Comments (Charring, etc.)

* A:daldistanceistobeneasuredfrcmthetipofthetangtotheaftedgeoftheflap.
Fek Meamenent"A"istobetakmfromthetipofthetangtotheaftedgeoftheﬂap.
ok Measurement "B" istobetakmfrantheaftedgeoftheflaptotheforwardedgeofthetear.

Notes/Conments

L. Flap is eroded back to flap bulb full circumference.
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Table B-28
RSRM-7B Forward Center Segment Internal Insulation Evaluation

Motor No.: RSRM-7B Date: 1 December 1989

Assessment Engineer(s): J. Passman

Segment Internal Insulation Observations: Comment
Numbers
A. Abnormal Insulation Erosion (INSER)? yes X no
B. Tears, Gouges, or Cuts (TEARS)? X yes . no 1
C. Ply Separations or Delaminations (PLYSP)? yes X no
D. Blistering (BLSPT)? yes X no
E. Abnormal Liner Pattern (ABINR)? yes X no 2

lotes/Comments:
1. Scratches and scuff marks from splashdown debris impact 350°-355°-0° full length of segment.
2. Liner present normally slightly forward of factory joint to NBR inhibitor.

Table B-29
RSERM-7B Forward Center Segment NBR Inhibitor Height Evaluation

Motor No.: RSRM-7/B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

NBR Inhibitor Observations (Other Than Tears): Comment
’ Numbers
A. Delaminations or Separations (PLYSP)? yes X no :
B. Severe or Abnormal Erosion (INSER)? yes X no
Record NBR Inhibitor Measurements:
Degree Location Radial Distance Degree Location Radial Distance
o° . 26.5 in. 180° 26.0 in.
30° 25.0 in. 210° 27.0 in.
60° 27.5 in. 240° 24.5 in.
9Q° 25.5 in. 270° 24.0 in.
120° 24.0 in. 300° 24.5 in.
150° 26.0 in. 330° 24.5 in.
Max. inhibitor height =
Min. inhibitor height =
Notes/Comments:
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Table B-30
RSRM-7B Forward Center Segment NBR Inhibitor Tear Evaluation

Motor No.: RSRM-/B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

NBR Inhibitor Description Comment
Numbers
A. Radial Tears > 3 in. Long (TEARS)? X yes no See Below
B. Circumferential tears? yes X no
C. Tears exhibiting charring or erosion? : yes X no

.

Record NBR Inhibitor Tear Measurements (if applicable, for radial tears > 3 in. long or circ. tears):

Degree Location Meas. "A"* Meas. "Bk ~ Comments (Charring, etc.)
31 17.0 in. 8.5 in.
105 17.0 in. 8.0 in.
136 15.0 in. 9.0 in.
190 14.5 in. 11.5 in.
240 18.0 in. 6.5 in.
291 14.5 in. 9.5 in.
334 13.5 in. 11.5 in.
354 17.5 in. 7.5 in.

* Measurements "A" and "B" are to measured
as shown and sketched below. 90°

Clevis 1.D.

270°

Notes/Comments:
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Table B-31
RSRM-7B Forward Center Segment Stress Relief Flap Evaluation

Motor No.: RSRM-/B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

Stress Relief Flap Region Observations: Comment
Numbers
A. Abnormal CF/EPIM or NBR Erosion (INSER)? yes X no 1
B. Tears Gouges, or Cuts (TEARS)? ' yes X no .
C. Ply Separations, Delaminations, or Voids (PLYSP)? yes X no
D. Abnormal/Unusual Missing Material (MISS)? yes X no
E. Castable Inhibitor Present? yes X no
Record Stress Relief Flap Measurements:
EE' Location Axial Distance
0° 11.25 in.
90° 10.0 in.
180° 7.0 in.
270° 6.5 in.
Max. Missing (If Appl.)
Min. Missing (If Appl.)
Record Stress Relief Flap Tear Measurements (If Applicable):
Degree Location Measurement "A'ik Measurement "Bk Comments (Charring, etc.)

* A)daldistameistobemeasuredfranthetipofthetangtomeaftedgeofﬂxeﬂap.
b Measurenmt"A"istobetakmfranthetipofthetangtotheaftedgeoftheﬂap.
ook Measurarmt"B"istobetakmfranmeaftedgeoftheﬂaptotheforwa.tdedgeoft}etear.

Jotes/Conments:

1. Small blisters (closed) in carbon fibrr intermittent full circumference.
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Table B-32

RSRM-7B Forward Segment Internal Insulation Evaluation

Motor No.: RSRM-7B Date:

1 December 1989

Assessment Engineer(s): J. Passman

Segment Internal Insulation Observations: Comment
Numbers
A. Abnormal Insulation Erosion (INSER)? yes X no
B. Tears, Gouges, or Cuts (TEARS)? yes - X no
C. Ply Separations or Delaminations (PLYSP)? yes X no
D. Blistering (BLSPT)? yes X no
E. Abnormal Liner Pattern (ABINR)? yes X no 1
lotes/Comments:
1. Eleven star pattern evident 6-12 in. aft of cylinder to cylinder factory joint.
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Table B-33
RSRM_7B Forward Segment Stress Relief Flap Evaluation

Motor No.: RSRM-7B Date: 1 December 1989

Assessment Engineer(s): S. Hicken, J. Passman, D. Bartelt

Stress Relief Flap Region Observations: Comment
‘ Numbers
A. Abnormal CF/EPIM or NBR Erosion (INSER)? yes X no
B. Tears Gouges, or Cuts (TEARS)? ' yes X no
C. Ply Separations, Delaminations, or Voids (PLYSP)? yes X no :
D. Abnormal/Unusual Missing Material (MISS)? yes X no 1
E. Castable Inhibitor Present? yes X no
Record Stress Relief Flap Measurements:
Degree Location Axial Distance
0° 3.5 in. (full flap remaining)
90° 3.5 in.
180° 3.5 in.
270° 4.0 in.
Max. Missing (If Appl.)
Min. Missing (If Appl.)
Record Stress Relief Flap Tear Measurements (If Applicable):
Degree Location Measurement "A'ik Measurement "Bk Comments (Charring, etc.)

* A:daldistanceistobemeasuredfruntletipofthetangtotheaftedgeoftheﬂap.
** Measurement "A" is to be taken from tip of the tang to the aft edge of the flap.
*ick Measurement "B" is to be taken from aftedgeoftheﬂaptotl‘nefowardedgeofthetear.

Jotes/Comments:

1. 210°-214° area of erosion (10 in. mexdimum). 168° area of erosion (11 in. mexdimum).

A | TWR-17546 Vol. III

Page 184



mmoém.r_ﬂs SORTED BY:
SEGMENT, PHOTO CODE, JOINT, SEGMENT END, NEGATIVE #
FOR RSRM-7B

G PHOTO ’ SEGMENT DEG
BER CODE SEGMENT JOINT END Loc
» HOUSING

i4-01 00 FXD HOUSING NOZZLE/CASE JNT CLEVIS 354.6
14-02 00 FXD HOUSING NOZZLE/CASE JNT CLEVIS 52.2
14-03 00 FXD HOUSING NOZZLE/CASE JNT CLEVIS 354.6
14-04 00 FXD HOUSING NOZZLE/CASE JNT CLEVIS 354.6
14-05 00 FXD HOUSING NOZZLE/CASE JNT CLEVIS 354.6
19-01 00 FXD HOUSING N/A T N/A 0
39-03 .00 FXD HOUSING N/A N/A 90
39-04 00 FXD HOUSING N/A N/A 180
09-05 00 FXD HOUSING  N/A ' N/A 270
10-01 00 FXD HOUSING N/A N/A ]
10-02 00 FXD HOUSING N/A N/A 45
10-03 00 FXD HOUSING N/A N/A 90
10-04 00 FXD HOUSING N/A N/A 135
10-05 . 00 FXD HOUSING N/A N/A 180
10-06 00 FXD HOUSING N/A N/A 225
10-07 00 FXD HOUSING N/A N/A 270
10-08 00 FXD HOUSING N/A N/A 315
T SEG

,05-06 00 AFT SEG NOZZLE/CASE JNT AFT DOME 0-120
05-07 0o AFT SEG NOZZLE/CASE JNT AFT DOME 120-240
305-08 00 AFT SEG NOZZLE/CASE JNT AFT DOME 240-0
106-01 00 AFT SEG NOZZLE/CASE JNT AFT DOME 183.8
105-02 06 AFT SEG N/A AFT DOME 0-120
505-03 00 AFT SEG N/A AFT DOME 120-240
305-04 00 AFT SEG N/A AFT DOME 240-0
505-05 00 AFT SEG N/A AFT DOME 215
*T CTR SEG

191-09 17 AFT CTR SEG CTR FIELD JNT CLEVIS 240-0
191-08 16 AFT CTR SEG CTR FIELD JNT CLEVIS 120-240
491-07 15 AFT CTR SEG CTR FIELD JNT CLEVIS 0-120
491-05 14 AFT CTR SEG C™R FIELD JNT CLEVIS 360

O-RING

O-RING

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

NOZZLE

REGION-

NOZZLE
REGION

NOZZILE
REGION

NOZZLE
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DAMAGE (POLYSULFIDE)

DAMAGE (POLYSULFIDE)

DAMAGE (POLYSULFIDE)

DAMAGE (POLYSULFIDE)

DAMAGE (POLYSULFIDE)

OVERALL

OVERALL

E

OUTER

OUTER

OUTER

OUTER

OUTER

OUTER

EEEEEEE

OUTER

RING

RING

RING

RING

RING

RING

RING

RING

BOSS, AFT DOME,

BOSS, AFT DOME,

BOSS, AFT DOME,

TIP

TIP

TIP

TIP

TIP

TIP

TIP

2% 5555 %3

TP

AND CYLINDER

AND CYLINDER

AND CYLINDER

TO CASE JOINT FIXED HOUSING -
LACK OF GREASE

AFT DOME INSULATION

AFT DOME INSULATION

AFT DOME INSULATION

AFT DOME DEBRIS CUT IN CF/EPDM

CLEVIS, NBR INHIBITOR, AND CYLINDER

REGION

CLEVIS, NBR INHIBITOR, AND CYLINDER

REGION

CLEVIS, NBR INHIBITOR, AND CYLINDER

REGION

INTERNAL INSULATION, NBR INHIBITOR,
AND CYLINDER REGION
RSRM-7B Insulation Postfire PhotograPh List
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) CIR SEG
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31-02

31-01

30-10
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90-08

90-07

D SEG

190-06

190-05

190-04

190-03

190-01
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471-04

486-08

507-01

507-02

507-03

507-04

507-05

496-03

‘GNITER

1486-01

1486-02

1486-03

1486-04
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1488-G1

CODE
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00

00
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00

00
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3
3
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SEG
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SEG

SEG

333333333

SEG

3

SEG

FWD SEG

FWD SEG

IGNITER
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IGNITER

IGNITER

IGNITER

SEG

SEG

SEG

SEG

SEG

SEG

SEG

SEG

333943

3

333333

FWD

FIELD JNT
FIELD JNT
FIELD JNT
FIELD JNT
FIELD JNT

FIELD

g

FIELD

g

FIELD JNT

FIELD

FIELD

FIELD

FIELD

534484

FIELD
CYL/CYL FACT JNT

CYL/CYL FACT JNT

IGNITER/CASE JNT

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A

N/A

N/A

PHOTOGRAPHS SORTED BY:
SEGMENT, PHOTO CODE, JOINT, SEGMENT END, NEGATIVE #

FOR RSRM-TB

SEGMENT

TANG
TANG
TANG

TANG

TANG
TANG
TANG
TANG
FWD DOME
N/A
N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A

N/A

Table B-34 (Cont)

DEG

240-0
120-240
0-120
360

240-0

120-240

0-120

360

240-0

120-240

0-120

360

360

165

210

360

0-90

90-180

180-270

270~0

360

360

90

270

360

340

»

25-Jul-1990
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COMMENT

FLAP, CYLINDER REGION, AND TANG
FLAP, CYLINDER REGION, AND TANG
FLAP, CYLINDER REGION, AND TANG
FLAP, CYLINDER REGION, AND TANG

CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION

CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION

CLEVIS, NBR INHIBITOR, AND CYLINDER
REGION

INTERNAL INSULATION, NBR INHIBITOR,
AND CYLINDER REGION

FLAP, CYLINDER REGION, AND TANG
FLAP, CYLINDER REGION, AND TANG
FLAP, EYLINDBR REGION, AND TANG
INTERNAL INSULATION AND TANG
FORWARD DOME AND CYLINDER REGION
WEATHERSEAL UNBOND

WEATHERSEAL UNBOND

FORWARD DOME AFTER IGNITER REMOVAL

IGNITER BOOT REMOVED FROM FORWARD
DOME

IGNITER BOOT REMOVED FROM FORWARD
DOME

IGNITER BOOT REMOVED FROM FORWARD
DOME

IGNITER BOOT REMOVED FROM FORWARD
DOME

IGNITER BOOT REMOVED FROM FORWARD
DOME

IGNITER BOOT INSULATION

IGNITER
IGNITER
IGNITER
IGNITER
IGNITER

IGNITER CHAMBER FORWARD SURFACE
BLOWHOLE
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8-02

8-03

8-04

8-05

END OF REPORT***

PHOTO
CODE’

00

00

00

00

SEGMENT

IGNITER

IGNITER

IGNITER

IGNITER

SEGMENT, . PHOTO CODE, JOINT, SEGMENT END, NEGATIVE &

N/A

N/A

N/A

N/A

JOINT

PHOTOGRAPHS SORTED BY:
FOR RSRM-7B
SEGMENT
N/A
N/A

N/A

N/A

Table B-34 (Contj

DEG

340

340

360

25~-Jul-1990
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COMMENT

IGNITER ADAPTER FORWARD SURFACE
BLOWHOLE

IGNITER ADAPTER FORWARD SURFACE
BLOWHOLE

IGNITER CHAMBER FORWARD SEAL SURFACE

IGNITER ADAPTER
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